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MeTOZiOM nojiHoro napa3HTOjiorHHecKoro BCKpbiraa HCCJieyoBaHO 238 3K3. rojibaHa 
BoapacTa 2+—3+ b moHe 1992 r. h raone 1996 r. H3 5 yuacTKOB pycjia p. Kojibh. Ocyme- 
ctbjich cpaBHHTe.ubHbiH aHajiH3 napa3HTO(j)ayHbi h CTpyiaypbi KOMnoHeHTHbix cooGmecTB 
napa3HTOB ronbaHa H3 3KOJiorHuecKH GjiaronojiyHHbix h b pa3HOH Mepe 3arpa3HeHHbix 
ynacTKOB BO/ioeMa. Il0Ka3aH0, hto Ha ycHJieHHe 3arpa3HeHHa Boaoexia Ghtobmmh cto- 
K3MH, CMbIBaMH yA 06 peHHH C OKpeCTHbIX nOJieH H aaHHbIX yuaCTKOB, CT0K3MH C 5KHBOT- 
HOBOflHeCKHX (J)CpM (JIopOBCKHX H Ap., 2005, 2008) H HC(J)TblO COOSuieCTBO napa3HTOB 
roabaHa OTBeaaeT cmchoh BHaa flOMHHaHTa, H3MeH6HneM BenHHHHbi cyMMbi oiuhGok 
ypaBHeHHH perpeccHH, xapaKTepH3yiomHx pa36poc SHauenriii GnoMacc (JiopMupyromux 
cooGmecTBo bhaob, CBoeii «rpacj)HHecKOH» CTpyKTypw, H3MeHeHHeM 3HaueHHa HHaeK- 
ca D e '. 

JIoKaaaHO, hto bhcokhc KOHucHTpanHH Gnor eHOB aeiicTByiOT pa3pymaiome Ha npn- 
poaHbie cHCTeMbi h b to ace BpeMa hhhuhhpvjot nponeccbi caMoopranmanriH, Be/iymue k 
H 3MeHeHHio CTpyKTypbi cooGmecTBa. C npeKpameHHeM nocTynacHira b bo,to6m aaace uac- 
th SHoreHoB h HeKoTopbiM BoccTaHoBJieHHeM KauecTBa cpeau cooomecTBo BoccTaHaBmi- 
BaeT cbok) CTpyKTypy. 

Kutoneebie cnoea: roabaH, Phoximis phoximis, pbi6a, napa3HTbi, napa3HTO(j)ayHa, kom- 
noHeHTHbie cooGmecTBa. 


OceHbK) 1994 r. Ha yqacTKe He<J)TenpoBOAa «Bo3eH — ronoBHbie Coopyace- 
Hna» Ha TeppHTopHH YcHHCKoro p-Ha PecnyGnHKH Komh npoH3omjia KpynHaa 
aBapna, CBa3aHHaa c yTenKoil He(|)TH, npHBeflmaa k 3arpa3HeHmo hh»chhx 
80 km pycaa p. Kojibsi (npaBtiH npHTOK p. Ycbi) h ee JieBbix npHTOKOB. 3to bh- 
3Bajio cepbe3Hbie H3MeHeHHa cpeAM oGHTaHiia pbi6 h boahmx 6ecno3BO- 
hohhmx. B 1995—1998 it. 6biJia H3yneHa nepBHHHaa peaKpiia pbiGHoro Ha- 
ceaeHHa h boahbix 6ecn03B0H0HHbix Ha 3arpa3HeHiie noBepxHOCTHbix boa, 
b 2005—2007 rr. 6biji H3y i ien otbct cooGmecTB boahmx opraHH3MOB Ha Mepo- 
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npH5ITH5I no JIHKBH^aUHH OCHOBHbIX OHarOB 3arpa3HeHHH (CooSipeCTBa..., 
2011). O^HaKO peaxuna napa3HT0B pbi6 Ha 3arpa3HeHne BO^OTOxa HecJiTbio 
ocTanacb 3a paMKaMn npoBe^eHHbix pa6oT. 

H3BecTHO, hto HXTHonapa3HTbi — npexpacHbie HimnxaTopbi cocToanna 
bo^hoh cpe^bi (JLiHMaH, 1957; UJyjibMaH n ,np., 1974; AHnxneBa, 1982; ,3,0- 
Pobckhx, 1988; KynepMaH, 1992; IOhhhc, CTpeaxoB, 1997; Lewis et al., 2003; 
Williams, MacKenzie, 2003; Sures, 2004). Pa3Bnrae yneHna 06 nx coo6mecT- 
Bax no3BOnnjio oueiniBaTb napyrnenna cTpyKTypbi rnflpo6noueH030B n nony- 
jiaunn pbi6 (Holmes, 1961, 1990; Holmes, Price, 1980, 1986; Kennedy, 1997; 
nyraneB, 1999, 2000, 2002; /(opobckhx, 2002; 3,opobckhx n /ip., 2005 — 2008; 
PycHHex, 2007). CornacHO 6HOTHnecxoH xoHuemjHH xompona cpe^bi, sxojio- 
rnnecKoe cocToaiine ^oidkho onpe^enaTbca He no ypOBHaM a6noTHHecKnx 
(j)aKTOpoB, a no KOMnnexcy BnoTHqecxHx noKa3aTenen (A6aKyMOB, 1991; 
JleBHH, 1994; BynraKOB, 2002; JleBnn n ,np., 2011; EynraxoB n ^p., 2013), 
BKJiwnaa cocToanne coo6mecTB napaanTnnecKnx opraHH3MOB xax coeraBHOH 
Hacra jiioBoh axocHCTeMbi (BaHHHa, 1976; AHHKneBa, 1982; IOhhhc, CTpen- 
kob, 1997; Eeap, 1997). 

3,-Jia peannsannn BHOTHHecxoro no^xo^a HeoBxojiHM Ha6op mcto/iob nony- 
Hemia oijeHOX coeroaHHa coo6mecTB, c noMombio KOTOpbix mtokho 6biao 6bi 
OTJiHHHTb 3KOJiornnecKH SjiaronoJiynHyio axocncTeiviy ot axocHCTeMbi, b xoto- 
poil npOH3omnn cymecTBeHHbie H3MeHeHna, Bbi3Bannbie BHemnnMH, b nepByio 
onepe^b aHTponoreHHbiMn, B03^encTBnaMH. Torfla Ha nexoTOpoii rnxane co- 
CToaHHH coo6mecTB mo/kho By/ier ycTanoBHTb rpannubi CTa6njibHoro cymecT- 
BOBaHna 3KOcncTeMbi, t. e. Taxnx npe/iejioB H3MeneiiHa BnoTHHecxHX napaMer- 
pOB, npn KOTOpbix axocHCTeMa «coxpaHaeT CBoe jihuo» (ABaxyMOB n ap., 
2000). B nepeneHb Taxnx mctohob nonyxeH 6biTb Bxjnonen n MeTOfl napa3HTo- 
jiorHHecxnn. 

Cerojma naBmo^aeTca Teimeimna nocTenennoro CMemenna axneHTOB ot 
ou,eHxn xanecTBa Bo^bi xax pecypca b CTopoHy on,eHxn xanecTBa bo^hoh cpe- 
Hbi xax MecTooBmanna n flanee b CTopoHy on,enxn oBmero axouornnecxoro 
cocToaHna bo^hbix oBtexTOB (Revenga, Mock, 2000; Revenga et al., 2005; Ea- 
aHOB, 2013). O xanecTBe bo/ihoh cpe^bi c BnojiornHecxnx no3nn,nn no3BOJiaeT 
cynnTb perncrpanna cooTBercTByiomHX anoMaabiibix cocToaunn oprami3Ma, 
nonyjiau,nn hjih cooBmecTBa (OBcaHHnxoBa, Hynxo, 2013). npn 3tom npncyr- 
CTBne hjih OTcyTCTBHe ojmoro Bnna He mo/Xct cnnTaTbca HH^HxaTOpOM cocto- 
aHna Bo^oeMa, Tax xax axojioi HnecKHe ycaoBna 3arpa3HeHiia xapaxTepH3yiOT 
jinmb coBoxynHocTb xojiHnecTBeHHoro h xanecTBeHHoro cocTaBa BnoTona 
(Tap3Bejui, 1979). 

Ou,eHHTb cocToaHHe coo6mecTBa mojxho nyTeM onpejiejieHiia 6jih30cth 
peajibHoro cooBmecTBa x cooBmecTBy penpe3eHTaTHBHOMy jvm oxochctcm 
^aHHoro Tnna (Smolenski, 2001). B xanecTBe nocae/iHero Mbi ncnojib30BajiH 
xapaxrepncTHXH xoMnoHeHTHbix cooBuieci B napa3HTOB rojibaHa H3 axojioni- 
necxn BjiaronojiynHbix ynacTxoB p. Kojibbi, a Tax/xe H3 BaccefmoB pex C. /(bh- 
Ha, nenopa h KaMa (,Z)opoBCXHX h ap., 2008; 3,°P ob ckhx, OrenaHOB, 2011a, 
2013a). 

Hccjie^oBaHHe npoBe^eHO Ha npHMepe napa3HTOB rojibaHa, hto CBa3aHO c 
HinpoxHM pacnpocTpaHeHneM stoto Bujia pbiB, ero MHoroHiicjieHHocTbio, Ma- 
jihmh pa3MepaMH, ^ocTaTOHHO BoraTbiM bh^obbim cocTaBOM napa3HTO(|)ayHbi h 
xopomen H3yneHHOCTbio ero napa3HTapHbix cooBmecTB. 
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U,ejn> HccneAOBamia — paccMOTpeTb oco6eHHoc™ napa3HTO(j)aym>i h kom- 
noHeHTHbix coo6ipecTB napa3iiTOB ronbaHa H3 ynacTKOB bo^otokb, HMeiomnx 
pa3Hyio CTeneHb 3arpa3HeHna HecjiTbio. 


MATEPHAJI H METOflHKA 

C6op MaTepiiajia npOH3Be^eH no oSmenpHHaTOH MeroAHKe b niOHe 1992 r. 
h inone 1996 r. H3 5 ynacTKOB pycna p. Koubli, OTHOcainenca k oaccenHy 
p. Ycbi (npaBbin npHTOK HuacHero TeneHHa p. ITenopbi). YnacTOK «BoA03a- 
6op» — caMbin BepxHHH 3KOJiornnecKH hhctmh panoH, pacnonoaceH Ha 1 km 
Bbirne noc. XapbaniHCKHH (HeHeijKHH aBTOHOMHbiH OKpyr, 3anonapHbiH p-H); 
ynacTOK pycna perai HanpoTHB Ha3BaHHoro nocenxa (67°09' c. m., 56°43' b. a.), 
HaxoAameroca b 167.3 km ceBepHee r. YcHHCKa, 3arpa3HaeTca KOMMyHanbHbi- 
mh ctokamh; pycno b paHOHe ycTba pynba CnHamop, pacnonoaceHHoe Ha 5 km 
HHMce no TeneHHio, HMeeT He6onbinoe HecjiTaHoe 3arpa3HeHHe; b 130 km Hnace 
no Tenemno b panoHe ycTba pynba Ne 5 OTMeneHO yMepeHHoe He(})TaHoe 3a- 
rpa3HeHHe; Ha 48 km ot ycTba p. Kojibh b Hee Bna^aeT pynen Ee3biMaHHbin, no 
KOTopoMy He4)Tb h conyTCTByromne nonniOTaHTbi npOHHKnn b ee MarncTpanb- 
Hoe pycno. B 1995 r., nepe3 hcckojibko MecaneB nocne aBapnn, coAepacaHHe 
HecJrrenpoAyKTOB b HH30Bbax p. Kojibbi, He^aneKO ot ycTba nocneAHero pynba, 
npeBbiuiano n,Z)K b 85 pa3 Ha noBepxHoc™ boam h b 500 — Ha rny6nHe 2.5 m 
(Epu;eB n Ap-, 2000, u;ht. no: JIocKyTOBa, 2008). 

TojibaH oTJioBJieH nonnaBOHHOH yAOHKOH. Cpa3y nocne BbinoBa pbi6y (Jihk- 
CHpOBanH b 10%-hom pacTBOpe (JiopManHHa. Ha HannnHe napa3HTOB npocMaT- 
pHBann h ocaAOK H3 eMKOcrefi, b KOTopbix xpaHnnacb pbi6a ao BCKpbiTna. 
/laTbi oTnoBa ronbaHa h ooneMbi BbioopoK yKa3aHbi b Ta6n. I . Bo3pacT pbi6bi 
2+—3+, onpeAeneH no nernye h OTonnTaM (npaBAHH, 1966). 

CpaBHeHHe napa3MTOct)ayHbi ronbaHa H3 pa3Hbix ynacTKOB BOAOTOKa npoBe- 
AeHo no HaOopy bhaob h hx npeACTaBneHHOCTH b c6opax c ncnonb30BaHneM 
HHAexca oOiijhocth HeKaHOBCKoro—CtepeHceHa b (JiopMe b, b kotopom hck- 
moneHO BnnaHHe pa3nnnHH b oO^eMe cpaBHHBaeMbix KonneKunn (neceHKO, 
1982). npoBepKa BnnaHna 3arpa3HeHHa HecjiTbio BOAOTOKa Ha BenunnHbi hhc- 
neHHoc™ h onoMaccbi napa3HTOB ocymecTBneHa nocpeACTBOM 0AH0(J)aKT0p- 
hoto AHcnepcnoHHoro aHanH3a HeOonbinoH rpynnbi AaHHbix (3ann,eB, 1984). 
,H,na cpaBHeHHa 3HaneHHH hhackcb UleHHOHa npnMeHeH KpHTepnil t s , (Marap- 
paH, 1992). 

AHann3 AHHaMHKH 3Konorn L iecKoro onarononynna asm HanpaaceHHOcra b 
coooujecTBe napa3HTOB ocHOBaH Ha npeAnoaceHHOM hhackcc ouchkh npeo6na- 
AaiomeH >KH3HeHHOH cTpaTerHH bhaob D e ‘ cooOmecTB 30o6eHToca (/JemiceH- 
ko h AP-, 2013). 

He — H S pg / H S pQ max — H S p_,\ / H spA max — (H's P b - H' spA ) / log(N), 

rAe H'spe — HHAeKc pa3Hoo6pa3na bhaob (UleHHOHa) no SnoMacce, H' spA — 
hhackc pa3Hoo6pa3Ha bhaob (UleHHOHa) no KonnaecTBy ocoOeft, N — Konnne- 
CTBO BHAOB B BblOopKe. 

Hhackc D e ' npeACTaBnaeT co6oh pa3HocTb HHtjjopMartnoHHbix oneHOK bbi- 
paBHeHHocTeM Ana bhaob KOHKpeTHoro cooomecTBa no KonunecTBy oco6en h 
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Ta6jiHua 1 

Ilapa3HT0(j)ayHa roiiMHa m p. KojiBa 


Table 1. Parasite fauna of; minnow in Kolva River 



YnacTOK pycaa peKH 

Pycno peKH b panoHe ycTba pynba 

Bnfl napa3HTa 

Bofl03a6op 
26.07.1996 
n = 29 

noc. Xapbfl- 

THHCKHH 

27.06.1992 
n = 80 

CnHamop 
29.07.1996 
n = 31 

.No 5 

21.07.1996 
n = 68 

Ee3bIMHH- 

HblH 

22.07.1996 
n - 30 

Thelohanellus oculileucis- 
ci (Trojan, 1909) 

6 (19.3) 

21 (4.0) 

13(18.0) 

— 

10(6.3) 

T. pvriformis (Thelohan, 
1892) 

3 (2.6) 

— 

— 

— 

— 

Myxidium macrocapsulare 
Auerbach, 1910 

— 

1 (0.2) 

— 

— 

— 

Myxobolus lomi Donee 
et Kulakowskaja, 1962 

3 (2.0) 

8 (0.4) 

3 (0.4) 

6 (2.4) 

4 (0.7) 

M. muelleri Butschli, 1882 

3 (0.2) 

— 

— 

— 

— 

M: musculi Keysselitz, 

1908 

— 

— 

1 (0.4) 

2 (0.6) 

— 

Dactylogvrus borealis 
Nybelin, 1936 

— 

3(0.1) 

3 (0.2) 

6 (0.4) 

6 (0.8) 

Pellucidhaptor merits 
(Zaika, 1961) 

1(0.1) 

— 

— 

2 (0.03) 

— 

Gyrodactylus aphyae 
Malmberg, 1957 

2(0.1) 

8 (0.3) 

2(0.1) 

6(0.1) 

5 (0.2) 

G. macronychus Malm¬ 
berg, 1957 

2(0.13) 

2(0.10) 

1 (0.1) 

— 

4(0.1) 

G. laevis Malmberg, 1957 

1 (0.04) 

— 

3 (0.2) 

— 

— 

G. limneus Malmberg, 

1964 

1 (0.04) 

3 (0.2) 

1 (0.03) 

— 

— 

G. pannonicus Molnar, 

1968 

— 

1 (0.04) 

— 

— 

— 

G. magnificus Malmberg, 
1957 

— 

— 

4 (0.3) 

1 (0.02) 

— 

Diplostomum phoxini Fa¬ 
ust, 1918 larvae 

15 (15.0) 

40 (3.8) 

12(9.6) 

15 (11.4) 

15 (10.5) 

Rhipidocotyle campanula 
(Dujardin, 1845) larvae 

12(3.6) 

42(13.0) 

15(4.5) 

12(4.8) 

15 (5.3) 

Phyllodistomum folium 
(Olbers, 1926) 

— 

2 (3.0) 

1 (0.07) 

— 

— 

P. elongatum Nybelin, 

1926 

3 (0.2) 

— 

— 

— 

— 

Allocreadium isoporum 
(Olbers, 1926) 

3 (0.4) 

— 

— 

— 

— 

Rhabdochona phoxini 
Moravec, 1968 

7(3.0) 

— 

2 (0.07) 

— 

— 

Raphidascaris acus (Bloch, 
1779) larvae 

9(1.6) 

24 (0.6) 

13 (3.2) 

12 (2.2) 

— 

Neoechinorhynchus rutili 
(Muller, 1780) 

— 

5 (0.2) 

— 

3 (0.4) 

3 (0.2) 

Unionidae gen. sp. 

— 

— 

15 (5.0) 

— 

— 

Argulus coregoni Thorell, 
1864 

4 (0.2) 

5 (0.2) 

5 (0.4) 

9 (0.7) 

14 (0.8) 


npHMenaHHe. 3a CKoGicaMH — hhcjio 3apa>KeHHbix aaHHbiM bhaom napa3HTa pbi6; b CKoSicax — 
HHfleKC o6hjthh. 
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no OHOMacce. B ocHOBe Mexami3Ma paGoTbi HHAeKca neacaT bbiboabi IlnaHKa 
(Pianka, 1970) o cooTHomeHnn CTeneHen AOMHHHpoBaHHa r- n K-CTpaTeroB b 
bhaobbix cooOmecTBax, noABepaceHHbix h HenoABepaceHHbix OKonornnecKOMy 
CTpeccy, a TaKace mctoa ABC-kphbbix YopBHKa (Warwick, 1986). 

rioKa3aTejib D E ', GyAynn 6e3pa3MepHbiM, H3MCHaeTca b HHTepBane MeacAy 
-1 h +1 npn KpnTHHecKOM nepexoAHOM 3HaneHHH 0. 3HaneHna, 6nH3Kne k —1, 
yKa3biBaiOT Ha noJiHoe OTcyTCTBHe CTpecca, hto cooTBeTCTByeT K-CTpaTernn, 
3HaneHH», 6jih3khc k +1, — Ha HannHHe CHJibHoro CTpecca, hto cooTBeTCTByeT 
r-CTpaTernu (/(eHHceHKO h AP-, 2013). 

TepMHHOHoms, pacneTbi hhackcob h mctoa nodpoeHna rpacj)HKOB, OTpa- 
acaromux CTpyKTypy KOMnoHeHTHoro cooGmecTBa napa3HTOB, H3Jio>KeHbi b 
npeAbiAymux nySjiHKaiiHsx (riyraneB, 1999; ,Z(opoBCKHX h AP-, 2007; /(opoB- 
ckhx, CTenaHOB, 2009a, 6). 


PE3YJIbTATI>I 

Bcero y rojibaHa H3 p. Kojibbi Harnnn 24 BHAa napa3HTOB (TaGn. 1). Hx hhc- 
jio y pbi6bi H3 pa3Hbix ynacTKOB BonoTOKa xoneoneTca ot 9 ao 16 bhaob. Ilapa- 
3HTOc[)ayHa roJibaHa H3 HCCJieAOBaHHbix MecT CTaracTHHecKH pa3AHHHa 
(Ta6n. 2). HanGonbinee hhcjio bhaob napa3HTOB oGHapyaceHO y xo3HHHa H3 ca- 
Moro BepxHero, aKonornnecKH 6jiarononyHHoro ynacTKa peKH h H3 paiioHa 
ycTba pynbs CHHamop, rAe HMeeTca He6onbmoe Hefjmmoe 3arpa3HeHHe. Y ro- 
jTbana H3 Bcex oGcneAOBanHbix ynacTKOB peKH HafiAeHbi Myxobolus lomi Do¬ 
nee et Kulakowskaja, 1962, Gyrodactylus aphyae Malmberg, 1957, Diplosto- 
mum phoxini Faust, 1918, Rhipidocotyle campanula (Dujardin, 1845), Argulus 
coregoni Thorell, 1864, bo3moacho, o6pa3yioiri,He «Apo ero napa3HToc})ayHbi. 
B 4 nyHKTax 3aperHCxpHpoBaHbi Thelohanellus oculileucisci (Trojan, 1909), 
Dactylogyrus borealis Nybelin, 1936, G. macronychus Malmberg, 1 957, Raphi- 
dascaris acus (Bloch, 1779). B 3 nyHKTax npncyrcTByiOT G. laevis Malmberg, 
1957 h Neoechinorhynchus rutili (Muller, 1780). OcTajibHbie bham otmchchbi b 
1—2 nyHKTax. B cocTaBe napa3HTO(j)ayHbi ronbflHa H3 p. Kojibh He oOHapyace- 
HBI HH(|)y30pHH H UeCTOABI. 

OSeAHeHHe napaiHTOijiayHbi HaGnioAaeTca b HanpaBAeHHH ot BepxHux yna- 
ctkob peKH k hh>khhm. B HanGonee 3arpa3HeHHbix hhachiix nyHKTax yMeHbma- 
eTca hhcjio cnenncjwHHBrx aji a ronbAHa bhaob napa3HTOB, B03pacTaeT aoaa bh¬ 
aob, aKTHBHO 3apaacaioui;HX xo3»HHa. HanGonbinaA npeACTaBAennocTb MeTa- 
nepKapncB D. phoxini h R. campanula OTMeneHa b cocTaBe napa3HTO(j)ayHbi 
3 toto BHAa pbi6 b paiioHe ycTbs pynbH M> 5. 

PaCCMOTpHM XapaKTepHCTHKH KOMnOHeHTHBIX COOOineCTB napa3HTOB TOAb- 
AHa H3 pa3Hbix ynacTKOB p. Koabbi (Ta6A. 3). IlocKOAbKy oGteMbi BbiGopox 
pbi6 pa3H»TCA, to caga3h pacHeT HHCAa ocoGeii H GlIOMaCCbl napa3HTOB, npnxo- 
Aaiuhxca Ha OAHy HccAeAOBaHHyio ocoGb xo3AHHa (Ta6A. 3). HanGonee HH3KHe 
3HaneHHA yKa3aHHbix noKa3aTeAen npnniAHCb Ha ronbAHa, otaobachhoto H3 
pycAa peKH b paikme noc. XapbATHHCK. 3Aecb MaTepnaA b3at b KOHne ihoha, b 
A pyrnx ynacTKax peKH — b KOHne hioaa. npiiHUMaa bo BHHMaHHe pe3yAbTaTbi 
H3yneHHA ce30HHOH AHHaMHKH napa3HTOtj)ayHbi h CTpyKTypbi KOMnoHeHTHbix 
coo6in;ecTB napa3HTOB roAbAHa H3 Apyrnx peK CeBepo-BocTOKa eBponeiicKOH 
nacTH Pocchh (.ZJopoBCKHX, ToAHKOBa, 2004; flopoBCKnx, CTenaHOB, 2009a, 
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Ta6jiHua 2 

flocTOBepHocTb pa3JiHHHii napa3HTo<})ayHbi ronbaHa m paiHbix yaacTKOB p. Kojibbi 


Table 2. The significance level of differences between parasite fauna of the minnow 
in different parts of the Kolva River 



YaacTKH pycna p. KoaBa 

riyHKT OTJIOBa 
pblSbl 

HanpoTHB 
noc. XapbarHH- 

CKHH 

ycTbe pyaba 
CnHamop 

YcTbe pyaba 

Jfe 5 

YcTbe pyaba 
Ee3blMaHHbIH 

YaacTOK pycaa peKH 
«Boao3a6op» 

0.640 ±0.079 
8.955 

0.308 ± 0.082 
16.635 

0.607 ±0.109 
7.081 

0.655 ±0.110 
5.950 

Peica HanpoTHB 
noc. XapbaniHCKHH 

— 

0.336 ±0.0551 
23.463 

0.604 ±0.100 
7.765 

0.629 ± 0.049 
14.840 

YcTbe pyaba Cmnop 

— 

— 

0.330 ±0.081 
16.302 

0.440 ± 0.096 
11.429 

ycTbe pyaba N» 5 

— 

— 

— 

0.745 ±0.118 
4.229 


IlpHMeiaHHe. B mhcjih' reae 3HaaeHne HHneKca oSuihocth HeKanoBCKoro — CbepeHceHa b tjiopMe 
b h ero ouiabra; b 3HaMeHaTeae — t st (noporoBoe 3Haaemie 3.291). 


2011a, 6), MO>KHO 3aKJItOHHTb, HTO COoGmeCTBa napa3HTOB B HIOHe H HlOJie Ha- 
XOOTTCH Ha pa3HBIX CTa/lHaX patBHTHH. B CBA3H C 3THM CpaBHHTeJlbHblH anaJlH3 
HHCJieHHOcTH h GnoMaccbi napa3HTOB y ronbflHa H3 pa3Hbix ynacTKOB peKH pac- 
cmotphm 6e3 ^aHHbix, nojiyneHHbix b HioHe 1992 r. 

Ilapa3HTapHbie cooGmecTBa roJibaHa b KOHpe mona no nncuy ocoGeit napa- 
3HTOB, HX GHOMaCCe H no 3HaneHHHM HHfleKCOB IlJeHHOHa, paCCHHTaHHbIX no 
HHcny ocoGefi napa3HTOB, pa36nBaiOTc» Ha £Be rpynnbi. IlepBaa BKjnonaeT na- 
pa3HTapHbie cooGmecTBa H3 paitoHOB «Boao3a6op» h ycTbe pynba CnHamop, 
BTopaa — H3 OTpe3KOB pycaa p. Kojibbi, Ky^a Bna^aioT pynbii 5 h Be3biMaH- 
Hbiit. Tpynna 1 — 3 to cooGmecTBa H3 OKoaornnecKH hhctoto ynacTKa peKH h 
paitOHa c HeGojibmnM HetJiTHHbiM 3arpa3HeHneM, 2 — H3 mcct c yMepeHHbiM h 
3HanHTeabHbiM 3arpa3HeHneM He<J)Tbio. BenHHHHbi hh^ckcob llIeHHOHa, pac- 
CHHTaHHbie no 3HaneHHaM nncaa ocoGeit napa3HTOB BHyTpn yKa3aHHbix nap, 
cTaTHCTHnecKH He paaanHaiOTca, Tor.ua Kan Meamy cooGmecTBaMH H3 pa3Hbix 
nap paaaHHna flocTOBepHbi (/raGji. 4). 3Ha L iHMbie pa3aii L nia tmaeKcoB llleHHo- 
Ha, paccHHTaHHbix no BeanaHHaM GnoMacc, oTMeaeHbi ToabKo aaa cooGmecTB 
H3 MecT BnaaeHna b peKy pyabeB CnHamop h N° 5. yMCHbineHtie ancaa ocoGeit 
napa3HTOB (F = 6574.2; Vi = 1; v 2 = 2; P « 0.001), hx GnoMaccbi (F = 34.6; 
V[ = 1; v 2 = 2; P « 0.05) h aoaH aBToreHHbix bh^ob (no ancay ocoGeit: 
F = 387.5; Vj = 1; v 2 = 2; P « 0.01; no GHOMacce: F = 45.3; Vi = 1; v 2 = 2; 
P « 0.05) b cocTaBe napa3HTapHbix cooGmecTB H3 3arpa3HeHHbix paitoHOB 
CTaTHCTHaecKH 3HaaHMO. H3MeHeHHe aoaeit BttaoB cneitnaancTOB h reHepaan- 
ctob HeaocTOBepHO (no ancay ocoGeit: F = 4.9; Vi = 1; v 2 = 2; P » 0.05; no 
GHOMacce: F = 3.4; Vi = 1; v 2 = 2; P » 0.05). 

B KOMnoHeHTHbix cooGmecTBax napa3HTOB ttccaeaoBaHHoro roabaHa atmu- 
pyiOT aaaoreHHbie BHati h BHabi reHepaaHCTbi. 


417 



T a 6 ji h u a 3 

XapaKTepucTHKii KOMnoHeHTHbix coo6mecTB napa3HTOB rojibima 


Table 3. Characteristics of the parasite component communities of the minnow 



YnacTOK pycjia peKH 

Pycao peKH b panoHe ycTbs pynbs 

rioKa3aTejiH 

Bojicmoop 

Xapbfl- 

THHCK 

CHHamop 

No 5 

Ee3bIMflH- 

HUH 

HccaeflOBaHO pbi6 

29 

80 

31 

68 

30 

06mee hhcjio bh^ob napa- 

3HTOB 

16 

14 

16 

11 

9 

06mee hhcjio oco6eii napa- 

3HTOB 

1161 

667 

1315 

1567 

746 

06lliee 3H3HCHHC yCJIOBHOH 
SHOMaccu 

308.1 

174.9 

299.3 

386.7 

198.9 

KoaHHecTBo aBToreHHbix 

BHflOB 

15 

13 

15 

10 

8 

KoaHHecTBo aJuioreHHbix 

BHflOB 

1 

1 

1 

1 

1 

^ojia oco6efi aBToreHHbix 

BHflOB 

0.690 

0.852 

0.774 

0.505 

0.578 

flojia 6HOMaccbi aBToreHHbix 
BHAOB 

0.821 

0.914 

0.848 

0.693 

0.757 

/Iona oco6eii ajuioreHHbix 

BHflOB 

0.310 

0.148 

0.226 

0.495 

0.422 

flcjia 6HOMaccw ajuioreHHbix 
BHflOB 

0.179 

0.086 

0.152 

0.307 

0.243 

KojIHHeCTBO BHflOB-CneitHajIH- 
CTOB 

8 

7 

9 

6 

5 

jHojM oco6eii BH^OB-cneitHa- 
JIHCTOB 

0.421 

0.192 

0.257 

0.622 

0.495 

JHona oHOMaccbi bhjioij- 
cneiinajiHCTOB 

0.404 

0.122 

0.184 

0.436 

0.309 

KojinnecTBO BHflOB-reHepa- 

JIHCTOB 

8 

7 

7 

5 

4 

.Hojix oco6eii bhziob- 
reHepaJiHCTOB 

0.579 

0.808 

0.743 

0.378 

0.505 

Jlojin OHOMaccbi bhjjob- 
reHepaJiHCTOB 

0.596 

0.878 

0.816 

0.564 

0.691 

.HoMHHaHTHblH BHfl no 

T. oculi- 

R. cam¬ 

T. oculi- 

D. pho- 

D. pho- 

HHCJiy ocobeii 

leucisci 

panula 

leucisci 

xini 

xini 

.HoMHHaHTHblH BHfl no 
3H3HeHHK) OHOMaCCbl 

To ace 

To ace 

To ace 

To ace 

T. oculile- 
ucisci 

XapaKTepHCTHKa flOMHHaHT- 
Horo BH.ua 

r/aB 

r/aB 

r/aB 

c/aa 

c/aji; r/aB 

Hh^ckc Beprepa-IIapKepa 
no HHCJiy ocoSeii 

0.397 

0.507 

0.424 

0.495 

0.422 

HHjeKc Beprepa-IIapKepa 
no BnoMacce 

0.412 

0.531 

0.513 

0.307 

0.261 

BbipaBHeHHOCTb BHflOB 
no HHCJiy ocoSeii 

0.596 

0.575 

0.595 

0.632 

0.664 

BbipaBHeHHOCTb BHflOB no 
OHOMacce 

0.623 

0.584 

0.573 

0.742 

0.767 

ITh^ckc IIIeHHOHa no HHCJiy 
ocoOeft 

1.654 

1.518 

1.649 

1.513 

1.458 

Hh^ckc IIIeHHOHa no 
3HaHeHHHM BHOMaCCbl 

1.729 

1.540 

1.588 

1.779 

1.686 
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TabnHira 3 (npodojiMcenue ) 



YnacTOK pycna pexn 

Pyc.no peKH b pafloHe ycxba pynba 

noKa3aTenH 

Bo.aoiaGop 

Xaptfl- 

THHCK 

CnHamop 

Me 5 

Be3bIMHH- 

HfelH 

Oumbica ypaBHeHHH 

0.260 

0.162 

0.229 

0.325 

0.417 

perpeccHH 

Hhcjio ocoocii napa3HTOB 

40.0 

8.3 

42.4 

23.1 

24.9 

Ha 1 OCObb X03HHHa 
3HaneHHe bnoMaccbi napa- 

10.6 

2.2 

9.6 

5.7 

6.6 

3HTOB Ha 1 ocobb X03SHHa 

HHfleKC D e ' 

0.062 

0.019 

-0.051 

0.255 

0.239 


IIpHMeHaHHe. aB — aBxoreHHbiH bh/i; an — aJinoreHHMH bha; r — BHfl-reHepanHcx; c — 
BHfl-cnepHajiHCT; T. oculileucisci — Thelohanellus oculileucisci', D. phoxini — Diplostomum phoxini. 


Coo6mecTBa napa3HT0B rcuibaHa m p. Kojibbi xapaKTepH3yiOTca hh3khmh 
B ejIHHHHaMH HH^eKCOB ^OMHHHpOBaHHH H BbIp3BHeHH0CTH BHflOB nO 06 HJIHK), 
bbicokhmh — HHAeKcoB IlIeHHOHa, t. e., nofl,o6Ho coo6iuecTBaM ero napa3HTOB 
H3 6acce0HOB pex KaMa, C. ,U,BHHa (/JopoBCKnx, CTenaHOB, 2013a) n cpe^He- 
ro TeneHHa p. rienopbi OJopobckhx, CTenaHOB, 2011a), aBJunoTca 3penbiMH 
(c6ajiaHcnpoBaHHbiMn) (no: flyraneB, 1999). OflHaKo pa3Hni;a b 3HaneHnax hh- 
,o;eKcoB bhaoboto pa3Hoo6pa3na, paccnnTaHHbix no nncny oco6en napa3HTOB 
n nx 6noMacce y coo6m;ecTB napa3HTOB H3 pycna pexn b panoHax ycTbeB pynb- 
eB JVe 5 n Be3biMaHHbin, 3HannTejibHO Bbiuie, neM y xaKOBbix H3 flpyrnx MecT 
(Ta6ji. 3). 

Hccjie^OBaHHbie ynacTKH peKH xopoino pa3JiHHaK>TCfl no BejiHHHHe D E '. H3- 
MeHeHne 3HaneHHH HH^eKca nponcxo^HT 3aKOHOMepHO CBepxy bhh 3, coo6pa3- 
ho CTeneHH 3arpa3HeHna cooTBeTCTBytomnx nyHKTOB panoHa HaOmo^eHnn 

TaQjiHua 4 

flocTOBepHocTb pa3JiHHHii 3Ha3eHHH HHfleKca IlIeHHOHa, xapaKTepH3yioii;ero coo6mecTBa 
napa3HTOB rojibaHa H3 pa3Hbix ynacTKOB p. Kojibh 


Table 4. Reliability of differences in the value of the Shannon index characterizing 
parasite communities of the minnow in different parts of the Kolva River 




3Ha l iCHna HHaeKca paccHHTaHbi no 3HaneHH»M 6noMaccbi 

at.. r 



napa3HTOB 


iviecTa cuopa MaTepnana 

YnacTOK 

«Boao3a6op» 

YcTbe pynba 
CnHamop 

YcTbe pynba 
JNa 5 

YcTbe pynba 
Ee3bIMSHHbIH 

3HaqeHHH 

YnacTOK 


1.606 

0.528 

0.595 

HH^eKca 

«Bofl03a6op» 


> 0.05 

» 0.05 

» 0.05 

noJiyneHbi 
no HHCJiy 
oco6en 

YcTbe pynba 

0.119 


2.500 

1.207 

CHHamop 

» 0.05 


< 0.05 

> 0.05 

napa3HTOB 

YcTbe pynba 

3.559 

3.675 


1.574 


JT» 5 

< 0.001 

< 0.001 


> 0.05 


YcTbe pynba 

4.339 

4.442 

1.361 



Be3biMaHHbiil 

« 0.001 

« 0.001 

> 0.05 



IIpHMeHaHHe. B HHCJiHxejie — 3HaneHne HHaeKca t st ; b 3HaMeHaTene — P. 
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BapHauHOHHbie KpHBbie ycjioBHbix Onoiuacc napa3HTOB roubBHa H3 p. KonBa. 

Ha Bcex rpacjniKax: no ocn a6cuncc — HaxypajibHbie norapn<j)Mbi nopanxOBbix homgpob nocneaOBaxenbHbix 
(no 3HaneHHxM ycnoBHbix 6nOMacc) njieHOB pa«a; no ocn opaimax — HaxypajibHbie norapinjiMbi 3HaueHnii 
ycaoBHbix SnoMacc BnaoB napa3HTOB, o6pa3yioinnx KOMnoHCHXHoe cooSinecxBO. IlpaMHe, napajuienbHbie ocn 
aOcuncc — xeopexnnecKn paccnnxaHHbie KpnxnnecKHe ypoBHH. ynacxoK pycna p. Boao3a6op: a — oxjiob 
26.07.1996; HanpoxnB noc. XapbarnHCKHn: 6 — 27.06.1992; ycxbe pynba CnHamop: e — 29.07.1996; ycxbe 
pynba JN° 5: 8 — ycxbe pynba Be3biMBHHbin: d — 22.07.1996. 

Variation curves of conditional biomass values of minnow parasites in the Kolva River. 

(Ta6ji. 3). Coo6mecTBa napa3HTOB b BepxHnx Tpex CTaHijnax OT6opa npo6, 
HMeromne HH,fl,eKCbi D E ', 6jin3Kne 0, noaBeprancb He6ojibinoMy CTpeccy, 
ocTaBinneca ABa — CHJibHOMy. 

B coo6mecTBax napa3HTOB rojibaHa m pycaa BO^OTOKa b panoHax «Boa,03a- 
6op», noc. XapbarnHCK, ycTba pynbeB CnHamop n Ne 5 no cooTHomemno 6no- 
Macc BbineaaeTca no 3 rpynnbi bh^ob, b panoHe ycTba pynba Ee3biMaHHbin — 
2 (cm. pncyHOK). CocTaB othx rpynn b pa3Hbix coo6mecTBax pa3Jin L ieH. 

riepBaa rpynna b coo6mecTBe napa3HTOB H3 pycaa perni b nyHKTe «Bo,zi,03a- 
6op» coctoht H3 6 bh^ob. H 3 MecT HanpoTHB noc. XapbaniHCK n ycTba pynba 
CnHamop H3 5—6, b panoHe ycTba py i iba N° 5 — 7 —8, pynba Be3biMaHHbin — 
7 bhtiob. BTopaa rpynna b nepBbix Tpex coo6mecTBax o6pa30BaHa 6 — 7 Bii^a- 
mh, b coo6mecTBe H3 panoHa ycTba pynba Ne 5 — TpeMa, Ha ynacTKe ycTba 
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py L i. Be3biMHHHbifi — abvmh bha3mh. TpcTbfl rpynna b nepBOM cooomccTBe 

BKJIIOHaeT 4 BH^a, BO BTOpOM - 2, B TpeTbeM - 3, B HeTBepTOM — 1 BHA- 

Y coo6mecTBa napa3HTOB m paiioHa ycraa py L iba Ee3biMaHHbiH 3Ta rpynna ot- 
cyTCTByeT. 

B napa3HTapHbix cooomecTBax H3 pycua pern b nyHKTax «BoA03a6op» n 
ycTbe pyaba CnHamop no hhcjichhocth h 6noMacce AOMHHHpyeT aBToreHHbiii 
reHepanncT T. oculileucisci, HanpoTHB noc. XapbarHHCK — aBToreHHbiii reHe- 
pa.nncT R. campanula, b panoHe ycTba pyaba N° 5 — aJinoreHHbin cneunauncT 
D. phoxini. B napa3HTapHOM cooomecTBe H3 yaacraa BOAOTOica HanpoTHB 
ycTba pyaba BesbiMHHHbin no 6noMacce AOMHHHpyeT T. oculileucisci, no hhc- 
neHHOCTH — D. phoxini. B nepBOM cooGmecTBe napa3HTOB b rpynne aomh- 
HaHTOB BTOpbiM no GiiOMacce aBaaeTca Rhabdochona phoxini Moravec, 1968, 
TpeTbHM — D. phoxini, aeTBepTbiM — R. campanula, 3aBepmaiOT paA ABa BHAa 
MHKCocnopHAnfi; bo BTOpOM coo6mecTBe 3a JiHAepOM caeAyeT T. oculileucisci, 
Aanee HAyT Phyllodistomum folium (Olbers, 1926), D. phoxini, A. coregoni; b 
T peTbeM — D. phoxini, R. campanula, A. coregoni, Unionidae gen. sp., R. acus; 
b neTBepTOM - R. campanula, A. coregoni, M. lomi, N. rutili, R. acus; b na- 
tom — D. phoxini, R. campanula, A. coregoni. 

WraK, o6iahmm Aaa nepBoii rpynnbi bhaob aHanH3npyeMbix coo6mecTB na- 
pa3HTOB roJibaHa aBaaiOTca D. phoxini n R. campanula. B aeTbipex coo6mecT- 
Bax b cocTaB 3toh rpynnbi bhaob eme bxoaht A. coregoni h T. oculileucisci. 
HcKjnoneHHe cocTaBHJiH coo6mecTBa napa3HTOB H3 pycua peKH b paiiOHax 
«BoA03a6op» h ycTbe pyaba Jsfe 5. B nepBOM H3 hhx paaox OTMeaeH b cocTaBe 
2-h rpynnbi bhaob, bo BTOpOM OTcyTCTByeT T. oculileucisci. 

TaKHM o6pa30M, no Mepe abh^chhh no pycay pexn ot panoHa «BoA03a- 
6op» k ycTbio pyaba Be3biM»HHbiH ancao bhaob napa3HTOB b cocTaBe cooG- 
meciB yMenbuiaeTca. Eoabinaa aacra ocTaBiunxca bhaob KOHueHTpnpyeTca b 
nepBOH rpynne, 3HaaeHHa hx 6noMacc cymecTBeHHo OTKaoHaiOTca ot npaMoii 
perpeccnn (cm. pncyHOK). IlocjieAHee 33mctho no pocTy cyMM oiiih6ok ypaB- 
HeHHH perpeccnn, xapaKTepn3yiomHx pa30poc bcjihhhh 6noMacc bhaob b co- 
CTaBe napa3HTapHoro coo6mecTBa (TaGa. 3). 

Y rojibaHa H3 panoHOB ycTbeB pyabeB N° 5 h Be3biM»HHbiH, t. e. b HanGoaee 
3arp»3HeHHbix yaacraax BOAOTOKa, b nonocTH Teaa h ctckjiobiiahom Teae raa- 
3a HaiiAeHbi pa3BHTbie ocooh R. campanula. 3th aepBH 6 wan 6e3 uhct. j \ jm - 
Ha hx Teaa 0.70—0.86 mm, poTOBaa npncocKa 0.16—0.19 X 0.15 — 0.16, raoT- 
xa 0.06 X 0.06, nepeaHHH ccmchhhk 0.09—0.11 X 0.09 — 0.11, 33ahhh 0.1— 
0.11 x 0.08 — 0.10 mm. Pa3Mepw HaHACHHbix ocoGeii coBnaAaioT c pa3MepaMH 
B3pocabix TpeMaTOA (OnpeAeanTeab..., 1987). 3th reabMHHTbi b HOpMe napa- 
3HTHpyioT y roabaHa Ha cTaAHH MeTauepKapna. HaGaioAaeMoe aBaemie, B 03 - 
MOJKHO, rOBOpHT O COKpameHHH B yKa33HHOM paHOHe HHCaeHHOCTH XHIAHblX 
pbiG, KOTopbie cayacaT 0 K 0 H L iaTcabHbiM xo3aHHOM Aaa 3toh AByycTKH. MeTa- 
HepKapHH, Aoaro Haxoaacb b npoMeacyroaHOM xo3aiiHe, npaicraaecKH aoctii- 
raioT 3peaoc™. Bhahmo, HMeeT mccto aBaeHHe nporeHe3a. IToAo6Hoe imorAa 
HaGaioAaiOT y napa3HTOB, HaxoAamnxca b KpynHbix, HeAOCTynHbix xnniHHKaM, 
pbi6ax. Tax, bo BpeMa paGoTbi Ha JlaaoaccKOM 03epe y aococeii Gbian HaiiAeHbi 
iraepoiiepKOHAbi Diphyllobotheium sp. ran «C» ajihhoh 50 mm c achbim pac- 
aaeHeHHeM Teaa. 3aAHne aaeHHKH aepBeii HMean 3aaaTKii noaoBoii cucTeMbi 
(BapbimeBa, Bayep, 1948). B3pocaaa CTaAna arax aeHTeu,OB — napa3HT pbiGo- 
aAHbix nraii,. 
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Bo3aencTBne Hecjmi cKa3aaocb He tojibko Ha napa3HTax, napa3HTO(J)ayHe h 
CTpyKType komhohchthbix cooSmecTB, ho h Ha coctoahhh opraHH3Ma roaba- 
Ha. Y pbi6bi H3 pafiOHa ycTba pyaba CHHamop, rae OTMeaeHO HeOoabinoe He- 
(JroiHoe 3arpfl3HeHne, HaSaioaaan ycHneHHe OTaeaeHna kojkhmmh noKpoBaMH 
cjih3h, a y 4.4 % oScaeaoBaHHbix pbi6 H3 yaacTKa peKH HanpOTHB ycTba py¬ 
aba JVe 5 HMejiHCb nopaaceroia kokhbix noKpoBOB b Bnae OBanbHbix »3B c pOB- 
HbiMH KpaaMH. PaHKH pacnojiaranHCb b o6nac™ OpioniHbix naaBHHKOB, hmcjih 
pa3Mepbi 2.3 X 3.3 mm, ray6nHy ao 0.5 mm. PaHKH KpOBOToanan. nponcxoana 
JIH3HC 3nHTejTHajTbHbIX H MbimCHHblX TKaHCH, H3 »3B BH/JHejIHCb KOHIJbl pe6ep. 
y apyrnx 3K3eMnnapoB roabaHa HMeancb pa3pacraHHa kojkhmx noKpoBOB b 
Bnae niapoBH^Hbix o6pa30BaHnn b o6aacm aHaabHoro nnaBHHKa. 


OBCY^EHHE 

IIoayaeHHbie aaHHbie no3BoaaioT caeaaTb BbiBoa o HapymeHHH THapoOno- 
ueH03a p. Kojibbi b hh>khcm yaacTKe npoBeaeHna pa6oT. 

B HanpaBJieHHH ot BepxHHx, 3KoaornaecKn 6aaronoayaHbix, OTpe3KOB bo- 
flOTOKa k HtDKHHM, Han6oaee 3arp»3HeHHbiM, OTMeneHO oSeaneHne BnaoBoro 
cocTaBa napa3HTO(J)ayHbi roabaHa, npH coxpaHeHHH aapa BnaoB, yMeHbmeHHe 
ancaa cnepntJmaHbix napa3HTOB, yBeanaeHne aoan bh^ob, aKTHBHO 3apa5Kaio- 
mnx xo3aHHa, naaeHne ancaa oco6en napa3HTOB, hx 6noMaccbi h aoan aBTO- 
reHHbix bh^ob (cooTBeTCTBeHHO noBbimeHHe aoan ajuioreHHbix bh^ob) b co- 
CTaBe ero napa3HTapHbix cooSmecTB. B coo6mecTBax napa3HTOB H3 BepxHHx 
4 nyHKTOB peKH no cooTHomeHHio GnoMacc BbiaeaaeTca no 3 rpynnbi bhaob, b 
panoHe ycTba pyaba Ee3biMaHHbin 2. B nocaeaHeM cayaae napa3HxapHoe 
cooOmecTBo HMeeT 2 Bnaa-aoMHHaHTa no ancaeHHoc™ n SnoMacce. Hapyrna- 
eTca npaBnabHOCTb pacnoaoaceHna ToaeK, cnMBoaH3HpyK>mnx Ha pncyHKax 
OTaeabHbie Bnabi. flocaeaHne KaK 6bi CTpeMaica 3aHaTb b cooOineCTBe anan- 
pyiomee noaoaceHne, Beaymee k hx nepepacnpeaeaeHnio no rpynnaM n oTKao- 
HeHnio ot npaMon perpeccnn, hto 33MeTHO no pocTy 3HaaeHnn cyMM ouih6ok 
ypaBHeHnn perpeccnn, xapaKTepH3yK)uinx pa36poc BeananH OnoMacc BnaoB b 
cocTaBe napa3HTapHoro cooOinecTBa. y cooOuiecTB H3 asyx hhjkhhx yaacTKOB 
BoaoTOKa OTMeaeHa 3HaanTeabHO 6oaee BbicoKaa pa3Hima b BeananHax HHacK- 
cob BnaoBoro pa3HOo6pa3na, paccanTaHHbix no ancay oco6en napa3HTOB n nx 
OnoMacce, 3aperncTpnpoBaHO yBeanaeHne 3HaaeHnn noKa3aTeaa D E '. 

HeramBHoe BanaHne 3arpa3HeHna BoaoeMa cbipon He(J)TbK) n ne(|)Te- 
npoayKTaMH Ha cocTaB napa3HTO(J)ayHbi pbi6 n CTpyKTypy nx napa3HTapHbix 
cooSmecTB HaOatoaaan n paHee (JlanMaH, 1957; .IJopoBCKHx, 1996; TepMaH, 
2006). 

B OTanane ot BbimenepeancaeHHbix KpnTepneB ncnoab30BaHiie HHacKCOB 
BnaoBoro pa3HOo6pa3na, ncnoab3yeMbix aaa onncaHna cooOmecTB napa3HTOB 
c neabio ouchkh cocToaHna rnapo6noHeH03a, npoSaeMamaHO, nocKoabKy nx 
a6coaK)THbie 3HaaeHna 3aBncaT He ToabKO ot CTeneHH 3arpa3HeHna BoaoeMa 
(/)opoBCKHX n ap., 2005, 2008), ho h ot ero reorpa^naecKoro noaoKemia 
(flopoBCKHx, CTenaHOB, 2013a, 6 ), ce30Ha roaa (,ZI,opoBCKHx, ToanKOBa, 2004; 
.HopoBCKHx, CTenaHOB, 2009a, 2011a, 6 ), 4)H3noaornaecKoro cocToaHna opra- 
HH3Ma xo3anHa (/JopoBCKnx h ap., 2006), ero B03paera (,D,opobckhx, CTena¬ 
HOB, 2007, 2008), nopon n ot ero nonoBoi! npHHaaae>KHOCTH (/JopOBCKnx, 
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2014), Apyrnx <j)aKTopoB. Ha 3to oOpaipan BHHMaHHe h nyraneB (1999, 2000, 
2002 ). 

PaHee noKa3aHO, hto aim oiichkh cocToaHna cooOmecTB HHAeicc IileHHOHa 
h Apyrne hhackcbi pa3Hoo6pa3iia Mano npHroAHbi (Bopo6eHHHK h Ap., 1994). 
Oaho h to >Ke hx iiianem-ie MoaceT naojifo^aTbca npn pa3JiHHHbix, nopoii npa- 
MO npOTHBOnOJIOIKHblX COCTOSHHSX THApo6HOUeH03a, a «3AOpOBOH» 3KOCHCTe- 
Me Moryr cooTBeTCTBOBaTb pa3JiHHHbie ypoBHH BHflOBoro pa3Hoo6pa3Ha (Eyn- 
raKOB, 2002). 

B to ace BpeMa ycTaHOBJieHO (/(opobckhx, 2002, 2005; ,Z)opoBCKHx h Ap-, 
2007; ^opoBCKHx, CTenaHOB, 2011b), hto KOMnoHeHTHbie cooOipecTBa napa3H- 
tob pa3Hbix bhaob npecHOBOAHbix pbi6 o6pa30BaHbi no e^HHOMy npnHunny, a 
HMeHHO nyTeM comacoRainia OTHOineHHH OnoMacc cJiopMHpyiomHX nx bhaob. 
Ha B03AencTBHe larpaniafouinx BemecTB coo6inecTBO pearnpyeT nepecTpoil- 
koh CBoeil CTpyKTypbi, yMeHbinaa cornacoBaHHOCTb OTiiomeiinn OnoMacc 
bhaob. Ha HanajibHbix 3Tanax HapymeHHa rHApo6nopeH03a b KOMnoHeHTHOM 
cooOmecTBe napa3HTOB pbi6 noaBjiaiOTca bhabi, tohkh ycnoBHbix OnoMacc 
KOTOpbix He JioacaTca Ha cooTBeTCTByiomne OTpe3KH npaMOH jihhhh. npn 3Ha- 
HHTejibHoil AerpanaunH rHApoSHoiiemm Ha6nioAaeTca yMeHbmeHne nncjia 
rpynn napa3HTOB h b nepBoil H3 hhx HapymaeTca npaBHjibHOCTb b pacnonoace- 
hhh ToneK ycAOBHbix OHOMacc bhaob, bxoa»iahx b 3Ty rpynny, nacTO MenaeT- 
ca BHA-AOMHuaHT, HHorAa hx cTaHOBHTca 2, no HHCJieHHocTH h SnoMacce (flo- 
Pobckhx, 2002; ,H,opobckhx, rojiHKOBa, 2004; ,ZJopobckhx h AP-, 2005, 2008). 

Jinn nonyneHHfl AOCTOBepHoil KapTHHbi cocToaiina rHApo6noueH03a hjih 
nonynapHH xo3amia c6op MaTepnana peKOMeHAOBaHO npoBOAHTb b nepHOA 
c(|)opMHpOBaHHoro cocToaiiHa cooSmecTBa. TaKoe cooOnjecTBO xapaKTepH3y- 
eTca MaKCHMaAbHbiM bhaobbim pa3HOo6pa3neM. Bhabi b hcm npeACTaBAeHbi 
3peABIMH OCoOaMH H AHHHHOHHBIMH CTaAHAMH napa3HTOB, HCnOAb3yiOIIIHX 
pbi6y KaK npoMOKyTOHiioro xo3SHHa. Oho OTAHnaeTca najiHHHeM b CTpyKType, 
BBiACAeHHOH no cooTHomeHHK) ycjiOBHbix OnoMacc cocTaBjiaiomHx ero bhaob, 
3 rpynn napa3HTOB. BeJiHHHiia cyMMbi ouih6ok ypaBneriHH perpeccHH, onncbi- 
BaiomHx pacnojioaceHne tohck OnoMacc 3thx bhaob, Menee 0.250 (.ZJopoBCKHx, 
2002; /)opobckhx, TojiHROBa, 2004). C yBepeHHOCTbio ouemiBaTb cocToaHHe 
cpeAbi hjih nonyjiHU,HH xo3HHHa mo>kho TOJibKO no cooOniecTBaM napa3HTOB 
B3pocnbix pw6 npHMepHo OAHoro B03pacTa, pa3Mepa, <J)H3HOJiorHnecKoro co- 
CTOHHHH, OTJIOBJieHHBIX eAHHOBpeMCHHO (.ZJopOBCKHX, 2002; ,ZI,OpOBCKHX, CTe¬ 
naHOB, 20096). 

HTax, peatcuna napa3HTO(jiayHbi h napa3HTapHbix coo6mecTB Ha 3arpH3He- 
Hne BOAOTOKa HetjiTbio, a Taicace Obitobbimh ctok3mh, CMbiBaMH yAoSpeHHH c 
cejibCK0X03HHCTBeHHBix nojieil h AanHBix ynacTKOB, npn nonaAaHini b Hero boa 
C IKHBOTHOBOAHeCKHX (jiepM (^OpOBCKHX H AP-, 2005, 2008) OAIIHaKOBa II HO- 
cht HecneiiHtjiHHecKHH xapaKTep, OTJiHnaacb cTeneHbio CBoeil BbipaaceHHOCTH 
B 3aBHCHMOCTH OT CHJIBI (KOHU,eHTpaU,HH) H npOAOJiaCHTejlbHOCTH B03AeHCTBlia 
cooTBeTCTByiomero 3arpa3HHTeJia. 

npHBeAeHHbie h onySnnKOBaniibie AaHHbie no3BOJiaioT 3aKjno L iHTb, hto bbi- 
coKne KOHu,eHTpau,HH 3arpH3HHK)uiHx BeniecTB AOHCTByiOT pa3pyuiaiome Ha 
npnpoAHbie chctcmbi h b to ate BpeMa HHHpnHpyioT npopeccbi caMoopraHH3a- 
u,hh, BeAymne k H3MeHeHHio CTpyKTypbi coo6mecTBa. C npeKpameHiieM no- 
CTynjieHHH b boaocm Aa>Ke nacTH 3thx jarpaniHTejieH h iickotopbim BoecTa- 
HOBjieHHeM KanecTBa cpeAti coo6mecTBo BoccTaHaBjiiiBaeT cboio CTpyicrypy 
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(,Z],opOBCKi'ix h AP-, 2005, 2008). ^eHCTBHTenbHO, cnycTa 10 neT nocne aBapHH- 
Horo pasjiiiBa nec|jTii CTpyKTypa aohhbix cooSmecTB p. Kojibbi npH6nH3H.nacb k 
ecTecTBeHHoii (JlocKyTOBa, 2008; CooSmecTBa 2011). IloKa3aTejiH pa3BH- 
thb oeiiToca cTanii 6 jih3kh k TaxoBbiM, 3aperHCTpHpOBaHHbiM eme ao pasBHTHH 
b peniOHe HetfjTeAoGbiBaiomeH npOMbmineHHOCTH (IIonoBa, 1962). 

PesyubTaTbi pa6oTbi b hcjiom noATBepAHJiH BbiaBJieHHbie paHee 3aKOHOMcp- 
hocth jinn napa3iiTO(|)ayHbi pbi6 b 30Hax aehctbhh otxoaob pa3Hbix oTpacnen 
iiapoAiioro xo3ancTBa. rioKa3aHa h OAHoranHOCTb peaKUHH KOMnoHeHTHbix co- 
oomecTB napa3HTOB rojibana Ha B03A£HCTBne ninpOKoro Kpyra 3arpa3HHTejieS. 
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PARASITE FAUNA AND STRUCTURE OF PARASITE COMPONENT 
COMMUNITIES IN THE MINNOW PHOXINUS PHOXINUS (LINNAEUS, 1758) 
IN AN OIL POLLUTED WATERSTREAM 

G. N. Dorovskikh, V. G. Stepanov 


Key words : fish, minnow, parasites, parasite fauna, component communities, Phoxinus 
phoxinus. 


SUMMARY 

In June 1992 and July 1996, 238 minnow specimens of the 2+—3+ age were collected 
from 5 parts of the Kolva River and studied using the standard technique of the general pa¬ 
rasitological dissection. Comparative analysis of parasite fauna and the structure of com¬ 
ponent parasite communities in the minnow from ecologically safe and variably polluted 
parts of the river was performed. The analysis had demonstrated that the increase in the 
water pollution by domestic wastewater, washings of fertilizers from agricultural fields 
and private country houses, cattle farm drains (Dorovskikh et al., 2005, 2008), and oil re¬ 
sults in the change of dominant parasite species of the minnow, alteration of the sum of 
errors in the regression equation characterizing the spread of biomass values of the species 
forming the parasite community, changes in the «graphic» structure of the community, and 
alteration of the index D E '. 

It is proved, that the high concentration of nutrients has a destructive effect on natural 
systems, and, at the same time, causes the process of self-organizing, leading to the altera¬ 
tion of the community structure. As soon as even a small part of nutrients is stopped to co¬ 
me into the reservoir, and the quality of environment is restored, the community restores 
its structure. 
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npH5ITH5I no JIHKBH^aUHH OCHOBHbIX OHarOB 3arpa3HeHHH (CooSipeCTBa..., 
2011). O^HaKO peaxuna napa3HT0B pbi6 Ha 3arpa3HeHne BO^OTOxa HecJiTbio 
ocTanacb 3a paMKaMn npoBe^eHHbix pa6oT. 

H3BecTHO, hto HXTHonapa3HTbi — npexpacHbie HimnxaTopbi cocToanna 
bo^hoh cpe^bi (JLiHMaH, 1957; UJyjibMaH n ,np., 1974; AHnxneBa, 1982; ,3,0- 
Pobckhx, 1988; KynepMaH, 1992; IOhhhc, CTpeaxoB, 1997; Lewis et al., 2003; 
Williams, MacKenzie, 2003; Sures, 2004). Pa 3 Bnrae yneHna 06 nx coo 6 mecT- 
Bax no3BOnnjio oueiniBaTb napyrnenna cTpyKTypbi rnflpo6noueH030B n nony- 
jiaunn pbi 6 (Holmes, 1961, 1990; Holmes, Price, 1980, 1986; Kennedy, 1997; 
nyraneB, 1999, 2000, 2002; /(opobckhx, 2002; 3,opobckhx n /ip., 2005 — 2008; 
PycHHex, 2007). CornacHO 6 HOTHnecxoH xoHuemjHH xompona cpe^bi, sxojio- 
rnnecKoe cocToaiine ^oidkho onpe^enaTbca He no ypOBHaM a 6 noTHHecKnx 
(j)aKTOpoB, a no KOMnnexcy BnoTHqecxHx noKa3aTenen (A 6 aKyMOB, 1991; 
JleBHH, 1994; BynraKOB, 2002; JleBnn n ,np., 2011; EynraxoB n ^p., 2013), 
BKJiwnaa cocToanne coo 6 mecTB napaanTnnecKnx opraHH3MOB xax coeraBHOH 
Hacra jiioBoh axocHCTeMbi (BaHHHa, 1976; AHHKneBa, 1982; IOhhhc, CTpen- 
kob, 1997; Eeap, 1997). 

3,-Jia peannsannn BHOTHHecxoro no^xo^a HeoBxojiHM Ha6op mcto/iob nony- 
Hemia oijeHOX coeroaHHa coo6mecTB, c noMombio KOTOpbix mtokho 6 biao 6bi 
OTJiHHHTb 3KOJiornnecKH SjiaronoJiynHyio axocncTeiviy ot axocHCTeMbi, b xoto- 
poil npOH3omnn cymecTBeHHbie H3MeHeHna, Bbi3Bannbie BHemnnMH, b nepByio 
onepe^b aHTponoreHHbiMn, B03^encTBnaMH. Torfla Ha nexoTOpoii rnxane co- 
CToaHHH coo6mecTB mo/kho By/ier ycTanoBHTb rpannubi CTa6njibHoro cymecT- 
BOBaHna 3KOcncTeMbi, t. e. Taxnx npe/iejioB H3MeneiiHa BnoTHHecxHX napaMer- 
pOB, npn KOTOpbix axocHCTeMa «coxpaHaeT CBoe jihuo» (ABaxyMOB n ap., 
2000). B nepeneHb Taxnx mctohob nonyxeH 6biTb Bxjnonen n MeTOfl napa3HTo- 
jiorHHecxnn. 

Cerojma naBmo^aeTca Teimeimna nocTenennoro CMemenna axneHTOB ot 
ou,eHxn xanecTBa Bo^bi xax pecypca b CTopoHy on,eHxn xanecTBa bo^hoh cpe- 
Hbi xax MecTooBmanna n flanee b CTopoHy on,enxn oBmero axouornnecxoro 
cocToaHna bo^hbix oBtexTOB (Revenga, Mock, 2000; Revenga et al., 2005; Ea- 
aHOB, 2013). O xanecTBe bo/ihoh cpe^bi c BnojiornHecxnx no3nn,nn no3BOJiaeT 
cynnTb perncrpanna cooTBercTByiomHX anoMaabiibix cocToaunn oprami3Ma, 
nonyjiau,nn hjih cooBmecTBa (OBcaHHnxoBa, Hynxo, 2013). npn 3tom npncyr- 
CTBne hjih OTcyTCTBHe ojmoro Bnna He mo/Xct cnnTaTbca HH^HxaTOpOM cocto- 
aHna Bo^oeMa, Tax xax axojioi HnecKHe ycaoBna 3arpa3HeHiia xapaxTepH3yiOT 
jinmb coBoxynHocTb xojiHnecTBeHHoro h xanecTBeHHoro cocTaBa BnoTona 
(Tap3Bejui, 1979). 

Ou,eHHTb cocToaHHe coo6mecTBa mojxho nyTeM onpejiejieHiia 6jih30cth 
peajibHoro cooBmecTBa x cooBmecTBy penpe3eHTaTHBHOMy jvm oxochctcm 
^aHHoro Tnna (Smolenski, 2001). B xanecTBe nocae/iHero Mbi ncnojib30BajiH 
xapaxrepncTHXH xoMnoHeHTHbix cooBuieci B napa3HTOB rojibaHa H3 axojioni- 
necxn BjiaronojiynHbix ynacTxoB p. Kojibbi, a Tax/xe H3 BaccefmoB pex C. /(bh- 
Ha, nenopa h KaMa (,Z)opoBCXHX h ap., 2008; 3,°P ob ckhx, OrenaHOB, 2011a, 
2013a). 

Hccjie^oBaHHe npoBe^eHO Ha npHMepe napa3HTOB rojibaHa, hto CBa3aHO c 
HinpoxHM pacnpocTpaHeHneM stoto Bujia pbiB, ero MHoroHiicjieHHocTbio, Ma- 
jihmh pa3MepaMH, ^ocTaTOHHO BoraTbiM bh^obbim cocTaBOM napa3HTO(|)ayHbi h 
xopomen H3yneHHOCTbio ero napa3HTapHbix cooBmecTB. 
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U,ejn> HccneAOBamia — paccMOTpeTb oco6eHHoc™ napa3HTO(j)aym>i h kom- 
noHeHTHbix coo6ipecTB napa3iiTOB ronbaHa H3 ynacTKOB bo^otokb, HMeiomnx 
pa3Hyio CTeneHb 3arpa3HeHna HecjiTbio. 


MATEPHAJI H METOflHKA 

C6op MaTepiiajia npOH3Be^eH no oSmenpHHaTOH MeroAHKe b niOHe 1992 r. 
h inone 1996 r. H3 5 ynacTKOB pycna p. Koubli, OTHOcainenca k oaccenHy 
p. Ycbi (npaBbin npHTOK HuacHero TeneHHa p. ITenopbi). YnacTOK «BoA03a- 
6op» — caMbin BepxHHH 3KOJiornnecKH hhctmh panoH, pacnonoaceH Ha 1 km 
Bbirne noc. XapbaniHCKHH (HeHeijKHH aBTOHOMHbiH OKpyr, 3anonapHbiH p-H); 
ynacTOK pycna perai HanpoTHB Ha3BaHHoro nocenxa (67°09' c. m., 56°43' b. a.), 
HaxoAameroca b 167.3 km ceBepHee r. YcHHCKa, 3arpa3HaeTca KOMMyHanbHbi- 
mh ctokamh; pycno b paHOHe ycTba pynba CnHamop, pacnonoaceHHoe Ha 5 km 
HHMce no TeneHHio, HMeeT He6onbinoe HecjiTaHoe 3arpa3HeHHe; b 130 km Hnace 
no Tenemno b panoHe ycTba pynba Ne 5 OTMeneHO yMepeHHoe He(})TaHoe 3a- 
rpa3HeHHe; Ha 48 km ot ycTba p. Kojibh b Hee Bna^aeT pynen Ee3biMaHHbin, no 
KOTopoMy He4)Tb h conyTCTByromne nonniOTaHTbi npOHHKnn b ee MarncTpanb- 
Hoe pycno. B 1995 r., nepe3 hcckojibko MecaneB nocne aBapnn, coAepacaHHe 
HecJrrenpoAyKTOB b HH30Bbax p. Kojibbi, He^aneKO ot ycTba nocneAHero pynba, 
npeBbiuiano n,Z)K b 85 pa3 Ha noBepxHoc™ boam h b 500 — Ha rny6nHe 2.5 m 
(Epu;eB n Ap-, 2000, u;ht. no: JIocKyTOBa, 2008). 

TojibaH oTJioBJieH nonnaBOHHOH yAOHKOH. Cpa3y nocne BbinoBa pbi6y (Jihk- 
CHpOBanH b 10%-hom pacTBOpe (JiopManHHa. Ha HannnHe napa3HTOB npocMaT- 
pHBann h ocaAOK H3 eMKOcrefi, b KOTopbix xpaHnnacb pbi6a ao BCKpbiTna. 
/laTbi oTnoBa ronbaHa h ooneMbi BbioopoK yKa3aHbi b Ta6n. I . Bo3pacT pbi6bi 
2+—3+, onpeAeneH no nernye h OTonnTaM (npaBAHH, 1966). 

CpaBHeHHe napa3MTOct)ayHbi ronbaHa H3 pa3Hbix ynacTKOB BOAOTOKa npoBe- 
AeHo no HaOopy bhaob h hx npeACTaBneHHOCTH b c6opax c ncnonb30BaHneM 
HHAexca oOiijhocth HeKaHOBCKoro—CtepeHceHa b (JiopMe b, b kotopom hck- 
moneHO BnnaHHe pa3nnnHH b oO^eMe cpaBHHBaeMbix KonneKunn (neceHKO, 
1982). npoBepKa BnnaHna 3arpa3HeHHa HecjiTbio BOAOTOKa Ha BenunnHbi hhc- 
neHHoc™ h onoMaccbi napa3HTOB ocymecTBneHa nocpeACTBOM 0AH0(J)aKT0p- 
hoto AHcnepcnoHHoro aHanH3a HeOonbinoH rpynnbi AaHHbix (3ann,eB, 1984). 
,H,na cpaBHeHHa 3HaneHHH hhackcb UleHHOHa npnMeHeH KpHTepnil t s , (Marap- 
paH, 1992). 

AHann3 AHHaMHKH 3Konorn L iecKoro onarononynna asm HanpaaceHHOcra b 
coooujecTBe napa3HTOB ocHOBaH Ha npeAnoaceHHOM hhackcc ouchkh npeo6na- 
AaiomeH >KH3HeHHOH cTpaTerHH bhaob D e ‘ cooOmecTB 30o6eHToca (/JemiceH- 
ko h AP-, 2013). 

He — H S pg / H S pQ max — H S p_,\ / H spA max — (H's P b - H' spA ) / log(N), 

rAe H'spe — HHAeKc pa3Hoo6pa3na bhaob (UleHHOHa) no SnoMacce, H' spA — 
hhackc pa3Hoo6pa3Ha bhaob (UleHHOHa) no KonnaecTBy ocoOeft, N — Konnne- 
CTBO BHAOB B BblOopKe. 

Hhackc D e ' npeACTaBnaeT co6oh pa3HocTb HHtjjopMartnoHHbix oneHOK bbi- 
paBHeHHocTeM Ana bhaob KOHKpeTHoro cooomecTBa no KonunecTBy oco6en h 
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Ta6jiHua 1 

Ilapa3HT0(j)ayHa roiiMHa m p. KojiBa 


Table 1. Parasite fauna of; minnow in Kolva River 



YnacTOK pycaa peKH 

Pycno peKH b panoHe ycTba pynba 

Bnfl napa3HTa 

Bofl03a6op 
26.07.1996 
n = 29 

noc. Xapbfl- 

THHCKHH 

27.06.1992 
n = 80 

CnHamop 
29.07.1996 
n = 31 

.No 5 

21.07.1996 
n = 68 

Ee3bIMHH- 

HblH 

22.07.1996 
n - 30 

Thelohanellus oculileucis- 
ci (Trojan, 1909) 

6 (19.3) 

21 (4.0) 

13(18.0) 

— 

10(6.3) 

T. pvriformis (Thelohan, 
1892) 

3 (2.6) 

— 

— 

— 

— 

Myxidium macrocapsulare 
Auerbach, 1910 

— 

1 (0.2) 

— 

— 

— 

Myxobolus lomi Donee 
et Kulakowskaja, 1962 

3 (2.0) 

8 (0.4) 

3 (0.4) 

6 (2.4) 

4 (0.7) 

M. muelleri Butschli, 1882 

3 (0.2) 

— 

— 

— 

— 

M: musculi Keysselitz, 

1908 

— 

— 

1 (0.4) 

2 (0.6) 

— 

Dactylogvrus borealis 
Nybelin, 1936 

— 

3(0.1) 

3 (0.2) 

6 (0.4) 

6 (0.8) 

Pellucidhaptor merits 
(Zaika, 1961) 

1(0.1) 

— 

— 

2 (0.03) 

— 

Gyrodactylus aphyae 
Malmberg, 1957 

2(0.1) 

8 (0.3) 

2(0.1) 

6(0.1) 

5 (0.2) 

G. macronychus Malm¬ 
berg, 1957 

2(0.13) 

2(0.10) 

1 (0.1) 

— 

4(0.1) 

G. laevis Malmberg, 1957 

1 (0.04) 

— 

3 (0.2) 

— 

— 

G. limneus Malmberg, 

1964 

1 (0.04) 

3 (0.2) 

1 (0.03) 

— 

— 

G. pannonicus Molnar, 

1968 

— 

1 (0.04) 

— 

— 

— 

G. magnificus Malmberg, 
1957 

— 

— 

4 (0.3) 

1 (0.02) 

— 

Diplostomum phoxini Fa¬ 
ust, 1918 larvae 

15 (15.0) 

40 (3.8) 

12(9.6) 

15 (11.4) 

15 (10.5) 

Rhipidocotyle campanula 
(Dujardin, 1845) larvae 

12(3.6) 

42(13.0) 

15(4.5) 

12(4.8) 

15 (5.3) 

Phyllodistomum folium 
(Olbers, 1926) 

— 

2 (3.0) 

1 (0.07) 

— 

— 

P. elongatum Nybelin, 

1926 

3 (0.2) 

— 

— 

— 

— 

Allocreadium isoporum 
(Olbers, 1926) 

3 (0.4) 

— 

— 

— 

— 

Rhabdochona phoxini 
Moravec, 1968 

7(3.0) 

— 

2 (0.07) 

— 

— 

Raphidascaris acus (Bloch, 
1779) larvae 

9(1.6) 

24 (0.6) 

13 (3.2) 

12 (2.2) 

— 

Neoechinorhynchus rutili 
(Muller, 1780) 

— 

5 (0.2) 

— 

3 (0.4) 

3 (0.2) 

Unionidae gen. sp. 

— 

— 

15 (5.0) 

— 

— 

Argulus coregoni Thorell, 
1864 

4 (0.2) 

5 (0.2) 

5 (0.4) 

9 (0.7) 

14 (0.8) 


npHMenaHHe. 3a CKoGicaMH — hhcjio 3apa>KeHHbix aaHHbiM bhaom napa3HTa pbi6; b CKoSicax — 
HHfleKC o6hjthh. 
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no OHOMacce. B ocHOBe Mexami3Ma paGoTbi HHAeKca neacaT bbiboabi IlnaHKa 
(Pianka, 1970) o cooTHomeHnn CTeneHen AOMHHHpoBaHHa r- n K-CTpaTeroB b 
bhaobbix cooOmecTBax, noABepaceHHbix h HenoABepaceHHbix OKonornnecKOMy 
CTpeccy, a TaKace mctoa ABC-kphbbix YopBHKa (Warwick, 1986). 

rioKa3aTejib D E ', GyAynn 6e3pa3MepHbiM, H3MCHaeTca b HHTepBane MeacAy 
-1 h +1 npn KpnTHHecKOM nepexoAHOM 3HaneHHH 0. 3HaneHna, 6nH3Kne k —1, 
yKa3biBaiOT Ha noJiHoe OTcyTCTBHe CTpecca, hto cooTBeTCTByeT K-CTpaTernn, 
3HaneHH», 6jih3khc k +1, — Ha HannHHe CHJibHoro CTpecca, hto cooTBeTCTByeT 
r-CTpaTernu (/(eHHceHKO h AP-, 2013). 

TepMHHOHoms, pacneTbi hhackcob h mctoa nodpoeHna rpacj)HKOB, OTpa- 
acaromux CTpyKTypy KOMnoHeHTHoro cooGmecTBa napa3HTOB, H3Jio>KeHbi b 
npeAbiAymux nySjiHKaiiHsx (riyraneB, 1999; ,Z(opoBCKHX h AP-, 2007; /(opoB- 
ckhx, CTenaHOB, 2009a, 6). 


PE3YJIbTATI>I 

Bcero y rojibaHa H3 p. Kojibbi Harnnn 24 BHAa napa3HTOB (TaGn. 1). Hx hhc- 
jio y pbi6bi H3 pa3Hbix ynacTKOB BonoTOKa xoneoneTca ot 9 ao 16 bhaob. Ilapa- 
3HTOc[)ayHa roJibaHa H3 HCCJieAOBaHHbix MecT CTaracTHHecKH pa3AHHHa 
(Ta6n. 2). HanGonbinee hhcjio bhaob napa3HTOB oGHapyaceHO y xo3HHHa H3 ca- 
Moro BepxHero, aKonornnecKH 6jiarononyHHoro ynacTKa peKH h H3 paiioHa 
ycTba pynbs CHHamop, rAe HMeeTca He6onbmoe Hefjmmoe 3arpa3HeHHe. Y ro- 
jTbana H3 Bcex oGcneAOBanHbix ynacTKOB peKH HafiAeHbi Myxobolus lomi Do¬ 
nee et Kulakowskaja, 1962, Gyrodactylus aphyae Malmberg, 1957, Diplosto- 
mum phoxini Faust, 1918, Rhipidocotyle campanula (Dujardin, 1845), Argulus 
coregoni Thorell, 1864, bo3moacho, o6pa3yioiri,He «Apo ero napa3HToc})ayHbi. 
B 4 nyHKTax 3aperHCxpHpoBaHbi Thelohanellus oculileucisci (Trojan, 1909), 
Dactylogyrus borealis Nybelin, 1936, G. macronychus Malmberg, 1 957, Raphi- 
dascaris acus (Bloch, 1779). B 3 nyHKTax npncyrcTByiOT G. laevis Malmberg, 
1957 h Neoechinorhynchus rutili (Muller, 1780). OcTajibHbie bham otmchchbi b 
1—2 nyHKTax. B cocTaBe napa3HTO(j)ayHbi ronbflHa H3 p. Kojibh He oOHapyace- 
HBI HH(|)y30pHH H UeCTOABI. 

OSeAHeHHe napaiHTOijiayHbi HaGnioAaeTca b HanpaBAeHHH ot BepxHux yna- 
ctkob peKH k hh>khhm. B HanGonee 3arpa3HeHHbix hhachiix nyHKTax yMeHbma- 
eTca hhcjio cnenncjwHHBrx aji a ronbAHa bhaob napa3HTOB, B03pacTaeT aoaa bh¬ 
aob, aKTHBHO 3apaacaioui;HX xo3»HHa. HanGonbinaA npeACTaBAennocTb MeTa- 
nepKapncB D. phoxini h R. campanula OTMeneHa b cocTaBe napa3HTO(j)ayHbi 
3 toto BHAa pbi6 b paiioHe ycTbs pynbH M> 5. 

PaCCMOTpHM XapaKTepHCTHKH KOMnOHeHTHBIX COOOineCTB napa3HTOB TOAb- 
AHa H3 pa3Hbix ynacTKOB p. Koabbi (Ta6A. 3). IlocKOAbKy oGteMbi BbiGopox 
pbi6 pa3H»TCA, to caga3h pacHeT HHCAa ocoGeii H GlIOMaCCbl napa3HTOB, npnxo- 
Aaiuhxca Ha OAHy HccAeAOBaHHyio ocoGb xo3AHHa (Ta6A. 3). HanGonee HH3KHe 
3HaneHHA yKa3aHHbix noKa3aTeAen npnniAHCb Ha ronbAHa, otaobachhoto H3 
pycAa peKH b paikme noc. XapbATHHCK. 3Aecb MaTepnaA b3at b KOHne ihoha, b 
A pyrnx ynacTKax peKH — b KOHne hioaa. npiiHUMaa bo BHHMaHHe pe3yAbTaTbi 
H3yneHHA ce30HHOH AHHaMHKH napa3HTOtj)ayHbi h CTpyKTypbi KOMnoHeHTHbix 
coo6in;ecTB napa3HTOB roAbAHa H3 Apyrnx peK CeBepo-BocTOKa eBponeiicKOH 
nacTH Pocchh (.ZJopoBCKHX, ToAHKOBa, 2004; flopoBCKnx, CTenaHOB, 2009a, 
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Ta6jiHua 2 

flocTOBepHocTb pa3JiHHHii napa3HTo<})ayHbi ronbaHa m paiHbix yaacTKOB p. Kojibbi 


Table 2. The significance level of differences between parasite fauna of the minnow 
in different parts of the Kolva River 



YaacTKH pycna p. KoaBa 

riyHKT OTJIOBa 
pblSbl 

HanpoTHB 
noc. XapbarHH- 

CKHH 

ycTbe pyaba 
CnHamop 

YcTbe pyaba 

Jfe 5 

YcTbe pyaba 
Ee3blMaHHbIH 

YaacTOK pycaa peKH 
«Boao3a6op» 

0.640 ±0.079 
8.955 

0.308 ± 0.082 
16.635 

0.607 ±0.109 
7.081 

0.655 ±0.110 
5.950 

Peica HanpoTHB 
noc. XapbaniHCKHH 

— 

0.336 ±0.0551 
23.463 

0.604 ±0.100 
7.765 

0.629 ± 0.049 
14.840 

YcTbe pyaba Cmnop 

— 

— 

0.330 ±0.081 
16.302 

0.440 ± 0.096 
11.429 

ycTbe pyaba N» 5 

— 

— 

— 

0.745 ±0.118 
4.229 


IlpHMeiaHHe. B mhcjih' reae 3HaaeHne HHneKca oSuihocth HeKanoBCKoro — CbepeHceHa b tjiopMe 
b h ero ouiabra; b 3HaMeHaTeae — t st (noporoBoe 3Haaemie 3.291). 


2011a, 6), MO>KHO 3aKJItOHHTb, HTO COoGmeCTBa napa3HTOB B HIOHe H HlOJie Ha- 
XOOTTCH Ha pa3HBIX CTa/lHaX patBHTHH. B CBA3H C 3THM CpaBHHTeJlbHblH anaJlH3 
HHCJieHHOcTH h GnoMaccbi napa3HTOB y ronbflHa H3 pa3Hbix ynacTKOB peKH pac- 
cmotphm 6e3 ^aHHbix, nojiyneHHbix b HioHe 1992 r. 

Ilapa3HTapHbie cooGmecTBa roJibaHa b KOHpe mona no nncuy ocoGeit napa- 
3HTOB, HX GHOMaCCe H no 3HaneHHHM HHfleKCOB IlJeHHOHa, paCCHHTaHHbIX no 
HHcny ocoGefi napa3HTOB, pa36nBaiOTc» Ha £Be rpynnbi. IlepBaa BKjnonaeT na- 
pa3HTapHbie cooGmecTBa H3 paitoHOB «Boao3a6op» h ycTbe pynba CnHamop, 
BTopaa — H3 OTpe3KOB pycaa p. Kojibbi, Ky^a Bna^aioT pynbii 5 h Be3biMaH- 
Hbiit. Tpynna 1 — 3 to cooGmecTBa H3 OKoaornnecKH hhctoto ynacTKa peKH h 
paitOHa c HeGojibmnM HetJiTHHbiM 3arpa3HeHneM, 2 — H3 mcct c yMepeHHbiM h 
3HanHTeabHbiM 3arpa3HeHneM He<J)Tbio. BenHHHHbi hh^ckcob llIeHHOHa, pac- 
CHHTaHHbie no 3HaneHHaM nncaa ocoGeit napa3HTOB BHyTpn yKa3aHHbix nap, 
cTaTHCTHnecKH He paaanHaiOTca, Tor.ua Kan Meamy cooGmecTBaMH H3 pa3Hbix 
nap paaaHHna flocTOBepHbi (/raGji. 4). 3Ha L iHMbie pa3aii L nia tmaeKcoB llleHHo- 
Ha, paccHHTaHHbix no BeanaHHaM GnoMacc, oTMeaeHbi ToabKo aaa cooGmecTB 
H3 MecT BnaaeHna b peKy pyabeB CnHamop h N° 5. yMCHbineHtie ancaa ocoGeit 
napa3HTOB (F = 6574.2; Vi = 1; v 2 = 2; P « 0.001), hx GnoMaccbi (F = 34.6; 
V[ = 1; v 2 = 2; P « 0.05) h aoaH aBToreHHbix bh^ob (no ancay ocoGeit: 
F = 387.5; Vj = 1; v 2 = 2; P « 0.01; no GHOMacce: F = 45.3; Vi = 1; v 2 = 2; 
P « 0.05) b cocTaBe napa3HTapHbix cooGmecTB H3 3arpa3HeHHbix paitoHOB 
CTaTHCTHaecKH 3HaaHMO. H3MeHeHHe aoaeit BttaoB cneitnaancTOB h reHepaan- 
ctob HeaocTOBepHO (no ancay ocoGeit: F = 4.9; Vi = 1; v 2 = 2; P » 0.05; no 
GHOMacce: F = 3.4; Vi = 1; v 2 = 2; P » 0.05). 

B KOMnoHeHTHbix cooGmecTBax napa3HTOB ttccaeaoBaHHoro roabaHa atmu- 
pyiOT aaaoreHHbie BHati h BHabi reHepaaHCTbi. 
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T a 6 ji h u a 3 

XapaKTepucTHKii KOMnoHeHTHbix coo6mecTB napa3HTOB rojibima 


Table 3. Characteristics of the parasite component communities of the minnow 



YnacTOK pycjia peKH 

Pycao peKH b panoHe ycTbs pynbs 

rioKa3aTejiH 

Bojicmoop 

Xapbfl- 

THHCK 

CHHamop 

No 5 

Ee3bIMflH- 

HUH 

HccaeflOBaHO pbi6 

29 

80 

31 

68 

30 

06mee hhcjio bh^ob napa- 

3HTOB 

16 

14 

16 

11 

9 

06mee hhcjio oco6eii napa- 

3HTOB 

1161 

667 

1315 

1567 

746 

06lliee 3H3HCHHC yCJIOBHOH 
SHOMaccu 

308.1 

174.9 

299.3 

386.7 

198.9 

KoaHHecTBo aBToreHHbix 

BHflOB 

15 

13 

15 

10 

8 

KoaHHecTBo aJuioreHHbix 

BHflOB 

1 

1 

1 

1 

1 

^ojia oco6efi aBToreHHbix 

BHflOB 

0.690 

0.852 

0.774 

0.505 

0.578 

flojia 6HOMaccbi aBToreHHbix 
BHAOB 

0.821 

0.914 

0.848 

0.693 

0.757 

/Iona oco6eii ajuioreHHbix 

BHflOB 

0.310 

0.148 

0.226 

0.495 

0.422 

flcjia 6HOMaccw ajuioreHHbix 
BHflOB 

0.179 

0.086 

0.152 

0.307 

0.243 

KojIHHeCTBO BHflOB-CneitHajIH- 
CTOB 

8 

7 

9 

6 

5 

jHojM oco6eii BH^OB-cneitHa- 
JIHCTOB 

0.421 

0.192 

0.257 

0.622 

0.495 

JHona oHOMaccbi bhjioij- 
cneiinajiHCTOB 

0.404 

0.122 

0.184 

0.436 

0.309 

KojinnecTBO BHflOB-reHepa- 

JIHCTOB 

8 

7 

7 

5 

4 

.Hojix oco6eii bhziob- 
reHepaJiHCTOB 

0.579 

0.808 

0.743 

0.378 

0.505 

Jlojin OHOMaccbi bhjjob- 
reHepaJiHCTOB 

0.596 

0.878 

0.816 

0.564 

0.691 

.HoMHHaHTHblH BHfl no 

T. oculi- 

R. cam¬ 

T. oculi- 

D. pho- 

D. pho- 

HHCJiy ocobeii 

leucisci 

panula 

leucisci 

xini 

xini 

.HoMHHaHTHblH BHfl no 
3H3HeHHK) OHOMaCCbl 

To ace 

To ace 

To ace 

To ace 

T. oculile- 
ucisci 

XapaKTepHCTHKa flOMHHaHT- 
Horo BH.ua 

r/aB 

r/aB 

r/aB 

c/aa 

c/aji; r/aB 

Hh^ckc Beprepa-IIapKepa 
no HHCJiy ocoSeii 

0.397 

0.507 

0.424 

0.495 

0.422 

HHjeKc Beprepa-IIapKepa 
no BnoMacce 

0.412 

0.531 

0.513 

0.307 

0.261 

BbipaBHeHHOCTb BHflOB 
no HHCJiy ocoSeii 

0.596 

0.575 

0.595 

0.632 

0.664 

BbipaBHeHHOCTb BHflOB no 
OHOMacce 

0.623 

0.584 

0.573 

0.742 

0.767 

ITh^ckc IIIeHHOHa no HHCJiy 
ocoOeft 

1.654 

1.518 

1.649 

1.513 

1.458 

Hh^ckc IIIeHHOHa no 
3HaHeHHHM BHOMaCCbl 

1.729 

1.540 

1.588 

1.779 

1.686 
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TabnHira 3 (npodojiMcenue ) 



YnacTOK pycna pexn 

Pyc.no peKH b pafloHe ycxba pynba 

noKa3aTenH 

Bo.aoiaGop 

Xaptfl- 

THHCK 

CnHamop 

Me 5 

Be3bIMHH- 

HfelH 

Oumbica ypaBHeHHH 

0.260 

0.162 

0.229 

0.325 

0.417 

perpeccHH 

Hhcjio ocoocii napa3HTOB 

40.0 

8.3 

42.4 

23.1 

24.9 

Ha 1 OCObb X03HHHa 
3HaneHHe bnoMaccbi napa- 

10.6 

2.2 

9.6 

5.7 

6.6 

3HTOB Ha 1 ocobb X03SHHa 

HHfleKC D e ' 

0.062 

0.019 

-0.051 

0.255 

0.239 


IIpHMeHaHHe. aB — aBxoreHHbiH bh/i; an — aJinoreHHMH bha; r — BHfl-reHepanHcx; c — 
BHfl-cnepHajiHCT; T. oculileucisci — Thelohanellus oculileucisci', D. phoxini — Diplostomum phoxini. 


Coo6mecTBa napa3HT0B rcuibaHa m p. Kojibbi xapaKTepH3yiOTca hh3khmh 
B ejIHHHHaMH HH^eKCOB ^OMHHHpOBaHHH H BbIp3BHeHH0CTH BHflOB nO 06 HJIHK), 
bbicokhmh — HHAeKcoB IlIeHHOHa, t. e., nofl,o6Ho coo6iuecTBaM ero napa3HTOB 
H3 6acce0HOB pex KaMa, C. ,U,BHHa (/JopoBCKnx, CTenaHOB, 2013a) n cpe^He- 
ro TeneHHa p. rienopbi OJopobckhx, CTenaHOB, 2011a), aBJunoTca 3penbiMH 
(c6ajiaHcnpoBaHHbiMn) (no: flyraneB, 1999). OflHaKo pa3Hni;a b 3HaneHnax hh- 
,o;eKcoB bhaoboto pa3Hoo6pa3na, paccnnTaHHbix no nncny oco6en napa3HTOB 
n nx 6noMacce y coo6m;ecTB napa3HTOB H3 pycna pexn b panoHax ycTbeB pynb- 
eB JVe 5 n Be3biMaHHbin, 3HannTejibHO Bbiuie, neM y xaKOBbix H3 flpyrnx MecT 
(Ta6ji. 3). 

Hccjie^OBaHHbie ynacTKH peKH xopoino pa3JiHHaK>TCfl no BejiHHHHe D E '. H3- 
MeHeHne 3HaneHHH HH^eKca nponcxo^HT 3aKOHOMepHO CBepxy bhh 3, coo6pa3- 
ho CTeneHH 3arpa3HeHna cooTBeTCTBytomnx nyHKTOB panoHa HaOmo^eHnn 

TaQjiHua 4 

flocTOBepHocTb pa3JiHHHii 3Ha3eHHH HHfleKca IlIeHHOHa, xapaKTepH3yioii;ero coo6mecTBa 
napa3HTOB rojibaHa H3 pa3Hbix ynacTKOB p. Kojibh 


Table 4. Reliability of differences in the value of the Shannon index characterizing 
parasite communities of the minnow in different parts of the Kolva River 




3Ha l iCHna HHaeKca paccHHTaHbi no 3HaneHH»M 6noMaccbi 

at.. r 



napa3HTOB 


iviecTa cuopa MaTepnana 

YnacTOK 

«Boao3a6op» 

YcTbe pynba 
CnHamop 

YcTbe pynba 
JNa 5 

YcTbe pynba 
Ee3bIMSHHbIH 

3HaqeHHH 

YnacTOK 


1.606 

0.528 

0.595 

HH^eKca 

«Bofl03a6op» 


> 0.05 

» 0.05 

» 0.05 

noJiyneHbi 
no HHCJiy 
oco6en 

YcTbe pynba 

0.119 


2.500 

1.207 

CHHamop 

» 0.05 


< 0.05 

> 0.05 

napa3HTOB 

YcTbe pynba 

3.559 

3.675 


1.574 


JT» 5 

< 0.001 

< 0.001 


> 0.05 


YcTbe pynba 

4.339 

4.442 

1.361 



Be3biMaHHbiil 

« 0.001 

« 0.001 

> 0.05 



IIpHMeHaHHe. B HHCJiHxejie — 3HaneHne HHaeKca t st ; b 3HaMeHaTene — P. 
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BapHauHOHHbie KpHBbie ycjioBHbix Onoiuacc napa3HTOB roubBHa H3 p. KonBa. 

Ha Bcex rpacjniKax: no ocn a6cuncc — HaxypajibHbie norapn<j)Mbi nopanxOBbix homgpob nocneaOBaxenbHbix 
(no 3HaneHHxM ycnoBHbix 6nOMacc) njieHOB pa«a; no ocn opaimax — HaxypajibHbie norapinjiMbi 3HaueHnii 
ycaoBHbix SnoMacc BnaoB napa3HTOB, o6pa3yioinnx KOMnoHCHXHoe cooSinecxBO. IlpaMHe, napajuienbHbie ocn 
aOcuncc — xeopexnnecKn paccnnxaHHbie KpnxnnecKHe ypoBHH. ynacxoK pycna p. Boao3a6op: a — oxjiob 
26.07.1996; HanpoxnB noc. XapbarnHCKHn: 6 — 27.06.1992; ycxbe pynba CnHamop: e — 29.07.1996; ycxbe 
pynba JN° 5: 8 — ycxbe pynba Be3biMBHHbin: d — 22.07.1996. 

Variation curves of conditional biomass values of minnow parasites in the Kolva River. 

(Ta6ji. 3). Coo6mecTBa napa3HTOB b BepxHnx Tpex CTaHijnax OT6opa npo6, 
HMeromne HH,fl,eKCbi D E ', 6jin3Kne 0, noaBeprancb He6ojibinoMy CTpeccy, 
ocTaBinneca ABa — CHJibHOMy. 

B coo6mecTBax napa3HTOB rojibaHa m pycaa BO^OTOKa b panoHax «Boa,03a- 
6op», noc. XapbarnHCK, ycTba pynbeB CnHamop n Ne 5 no cooTHomemno 6no- 
Macc BbineaaeTca no 3 rpynnbi bh^ob, b panoHe ycTba pynba Ee3biMaHHbin — 
2 (cm. pncyHOK). CocTaB othx rpynn b pa3Hbix coo6mecTBax pa3Jin L ieH. 

riepBaa rpynna b coo6mecTBe napa3HTOB H3 pycaa perni b nyHKTe «Bo,zi,03a- 
6op» coctoht H3 6 bh^ob. H 3 MecT HanpoTHB noc. XapbaniHCK n ycTba pynba 
CnHamop H3 5—6, b panoHe ycTba py i iba N° 5 — 7 —8, pynba Be3biMaHHbin — 
7 bhtiob. BTopaa rpynna b nepBbix Tpex coo6mecTBax o6pa30BaHa 6 — 7 Bii^a- 
mh, b coo6mecTBe H3 panoHa ycTba pynba Ne 5 — TpeMa, Ha ynacTKe ycTba 
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py L i. Be3biMHHHbifi — abvmh bha3mh. TpcTbfl rpynna b nepBOM cooomccTBe 

BKJIIOHaeT 4 BH^a, BO BTOpOM - 2, B TpeTbeM - 3, B HeTBepTOM — 1 BHA- 

Y coo6mecTBa napa3HTOB m paiioHa ycraa py L iba Ee3biMaHHbiH 3Ta rpynna ot- 
cyTCTByeT. 

B napa3HTapHbix cooomecTBax H3 pycua pern b nyHKTax «BoA03a6op» n 
ycTbe pyaba CnHamop no hhcjichhocth h 6noMacce AOMHHHpyeT aBToreHHbiii 
reHepanncT T. oculileucisci, HanpoTHB noc. XapbarHHCK — aBToreHHbiii reHe- 
pa.nncT R. campanula, b panoHe ycTba pyaba N° 5 — aJinoreHHbin cneunauncT 
D. phoxini. B napa3HTapHOM cooomecTBe H3 yaacraa BOAOTOica HanpoTHB 
ycTba pyaba BesbiMHHHbin no 6noMacce AOMHHHpyeT T. oculileucisci, no hhc- 
neHHOCTH — D. phoxini. B nepBOM cooGmecTBe napa3HTOB b rpynne aomh- 
HaHTOB BTOpbiM no GiiOMacce aBaaeTca Rhabdochona phoxini Moravec, 1968, 
TpeTbHM — D. phoxini, aeTBepTbiM — R. campanula, 3aBepmaiOT paA ABa BHAa 
MHKCocnopHAnfi; bo BTOpOM coo6mecTBe 3a JiHAepOM caeAyeT T. oculileucisci, 
Aanee HAyT Phyllodistomum folium (Olbers, 1926), D. phoxini, A. coregoni; b 
T peTbeM — D. phoxini, R. campanula, A. coregoni, Unionidae gen. sp., R. acus; 
b neTBepTOM - R. campanula, A. coregoni, M. lomi, N. rutili, R. acus; b na- 
tom — D. phoxini, R. campanula, A. coregoni. 

WraK, o6iahmm Aaa nepBoii rpynnbi bhaob aHanH3npyeMbix coo6mecTB na- 
pa3HTOB roJibaHa aBaaiOTca D. phoxini n R. campanula. B aeTbipex coo6mecT- 
Bax b cocTaB 3toh rpynnbi bhaob eme bxoaht A. coregoni h T. oculileucisci. 
HcKjnoneHHe cocTaBHJiH coo6mecTBa napa3HTOB H3 pycua peKH b paiiOHax 
«BoA03a6op» h ycTbe pyaba Jsfe 5. B nepBOM H3 hhx paaox OTMeaeH b cocTaBe 
2-h rpynnbi bhaob, bo BTOpOM OTcyTCTByeT T. oculileucisci. 

TaKHM o6pa30M, no Mepe abh^chhh no pycay pexn ot panoHa «BoA03a- 
6op» k ycTbio pyaba Be3biM»HHbiH ancao bhaob napa3HTOB b cocTaBe cooG- 
meciB yMenbuiaeTca. Eoabinaa aacra ocTaBiunxca bhaob KOHueHTpnpyeTca b 
nepBOH rpynne, 3HaaeHHa hx 6noMacc cymecTBeHHo OTKaoHaiOTca ot npaMoii 
perpeccnn (cm. pncyHOK). IlocjieAHee 33mctho no pocTy cyMM oiiih6ok ypaB- 
HeHHH perpeccnn, xapaKTepn3yiomHx pa30poc bcjihhhh 6noMacc bhaob b co- 
CTaBe napa3HTapHoro coo6mecTBa (TaGa. 3). 

Y rojibaHa H3 panoHOB ycTbeB pyabeB N° 5 h Be3biM»HHbiH, t. e. b HanGoaee 
3arp»3HeHHbix yaacraax BOAOTOKa, b nonocTH Teaa h ctckjiobiiahom Teae raa- 
3a HaiiAeHbi pa3BHTbie ocooh R. campanula. 3th aepBH 6 wan 6e3 uhct. j \ jm - 
Ha hx Teaa 0.70—0.86 mm, poTOBaa npncocKa 0.16—0.19 X 0.15—0.16, raoT- 
xa 0.06 X 0.06, nepeaHHH ccmchhhk 0.09—0.11 X 0.09—0.11, 33ahhh 0.1— 
0.11 x 0.08 — 0.10 mm. Pa3Mepw HaHACHHbix ocoGeii coBnaAaioT c pa3MepaMH 
B3pocabix TpeMaTOA (OnpeAeanTeab..., 1987). 3th reabMHHTbi b HOpMe napa- 
3HTHpyioT y roabaHa Ha cTaAHH MeTauepKapna. HaGaioAaeMoe aBaemie, B 03 - 
MOJKHO, rOBOpHT O COKpameHHH B yKa33HHOM paHOHe HHCaeHHOCTH XHIAHblX 
pbiG, KOTopbie cayacaT 0 K 0 H L iaTcabHbiM xo3aHHOM Aaa 3toh AByycTKH. MeTa- 
HepKapHH, Aoaro Haxoaacb b npoMeacyroaHOM xo3aiiHe, npaicraaecKH aoctii- 
raioT 3peaoc™. Bhahmo, HMeeT mccto aBaeHHe nporeHe3a. IToAo6Hoe imorAa 
HaGaioAaiOT y napa3HTOB, HaxoAamnxca b KpynHbix, HeAOCTynHbix xnniHHKaM, 
pbi6ax. Tax, bo BpeMa paGoTbi Ha JlaaoaccKOM 03epe y aococeii Gbian HaiiAeHbi 
iraepoiiepKOHAbi Diphyllobotheium sp. ran «C» ajihhoh 50 mm c achbim pac- 
aaeHeHHeM Teaa. 3aAHne aaeHHKH aepBeii HMean 3aaaTKii noaoBoii cucTeMbi 
(BapbimeBa, Bayep, 1948). B3pocaaa CTaAna arax aeHTeu,OB — napa3HT pbiGo- 
aAHbix nraii,. 
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Bo3aencTBne Hecjmi cKa3aaocb He tojibko Ha napa3HTax, napa3HTO(J)ayHe h 
CTpyKType komhohchthbix cooSmecTB, ho h Ha coctoahhh opraHH3Ma roaba- 
Ha. Y pbi6bi H3 pafiOHa ycTba pyaba CHHamop, rae OTMeaeHO HeOoabinoe He- 
(JroiHoe 3arpfl3HeHne, HaSaioaaan ycHneHHe OTaeaeHna kojkhmmh noKpoBaMH 
cjih3h, a y 4.4 % oScaeaoBaHHbix pbi6 H3 yaacTKa peKH HanpOTHB ycTba py¬ 
aba JVe 5 HMejiHCb nopaaceroia kokhbix noKpoBOB b Bnae OBanbHbix »3B c pOB- 
HbiMH KpaaMH. PaHKH pacnojiaranHCb b o6nac™ OpioniHbix naaBHHKOB, hmcjih 
pa3Mepbi 2.3 X 3.3 mm, ray6nHy ao 0.5 mm. PaHKH KpOBOToanan. nponcxoana 
JIH3HC 3nHTejTHajTbHbIX H MbimCHHblX TKaHCH, H3 »3B BH/JHejIHCb KOHIJbl pe6ep. 
y apyrnx 3K3eMnnapoB roabaHa HMeancb pa3pacraHHa kojkhmx noKpoBOB b 
Bnae niapoBH^Hbix o6pa30BaHnn b o6aacm aHaabHoro nnaBHHKa. 


OBCY^EHHE 

IIoayaeHHbie aaHHbie no3BoaaioT caeaaTb BbiBoa o HapymeHHH THapoOno- 
ueH03a p. Kojibbi b hh>khcm yaacTKe npoBeaeHna pa6oT. 

B HanpaBJieHHH ot BepxHHx, 3KoaornaecKn 6aaronoayaHbix, OTpe3KOB bo- 
flOTOKa k HtDKHHM, Han6oaee 3arp»3HeHHbiM, OTMeneHO oSeaneHne BnaoBoro 
cocTaBa napa3HTO(J)ayHbi roabaHa, npH coxpaHeHHH aapa BnaoB, yMeHbmeHHe 
ancaa cnepntJmaHbix napa3HTOB, yBeanaeHne aoan bh^ob, aKTHBHO 3apa5Kaio- 
mnx xo3aHHa, naaeHne ancaa oco6en napa3HTOB, hx 6noMaccbi h aoan aBTO- 
reHHbix bh^ob (cooTBeTCTBeHHO noBbimeHHe aoan ajuioreHHbix bh^ob) b co- 
CTaBe ero napa3HTapHbix cooSmecTB. B coo6mecTBax napa3HTOB H3 BepxHHx 
4 nyHKTOB peKH no cooTHomeHHio GnoMacc BbiaeaaeTca no 3 rpynnbi bhaob, b 
panoHe ycTba pyaba Ee3biMaHHbin 2. B nocaeaHeM cayaae napa3HxapHoe 
cooOmecTBo HMeeT 2 Bnaa-aoMHHaHTa no ancaeHHoc™ n SnoMacce. Hapyrna- 
eTca npaBnabHOCTb pacnoaoaceHna ToaeK, cnMBoaH3HpyK>mnx Ha pncyHKax 
OTaeabHbie Bnabi. flocaeaHne KaK 6bi CTpeMaica 3aHaTb b cooOineCTBe anan- 
pyiomee noaoaceHne, Beaymee k hx nepepacnpeaeaeHnio no rpynnaM n oTKao- 
HeHnio ot npaMon perpeccnn, hto 33MeTHO no pocTy 3HaaeHnn cyMM ouih6ok 
ypaBHeHnn perpeccnn, xapaKTepH3yK)uinx pa36poc BeananH OnoMacc BnaoB b 
cocTaBe napa3HTapHoro cooOinecTBa. y cooOuiecTB H3 asyx hhjkhhx yaacTKOB 
BoaoTOKa OTMeaeHa 3HaanTeabHO 6oaee BbicoKaa pa3Hima b BeananHax HHacK- 
cob BnaoBoro pa3HOo6pa3na, paccanTaHHbix no ancay oco6en napa3HTOB n nx 
OnoMacce, 3aperncTpnpoBaHO yBeanaeHne 3HaaeHnn noKa3aTeaa D E '. 

HeramBHoe BanaHne 3arpa3HeHna BoaoeMa cbipon He(J)TbK) n ne(|)Te- 
npoayKTaMH Ha cocTaB napa3HTO(J)ayHbi pbi6 n CTpyKTypy nx napa3HTapHbix 
cooSmecTB HaOatoaaan n paHee (JlanMaH, 1957; .IJopoBCKHx, 1996; TepMaH, 
2006). 

B OTanane ot BbimenepeancaeHHbix KpnTepneB ncnoab30BaHiie HHacKCOB 
BnaoBoro pa3HOo6pa3na, ncnoab3yeMbix aaa onncaHna cooOmecTB napa3HTOB 
c neabio ouchkh cocToaHna rnapo6noHeH03a, npoSaeMamaHO, nocKoabKy nx 
a6coaK)THbie 3HaaeHna 3aBncaT He ToabKO ot CTeneHH 3arpa3HeHna BoaoeMa 
(/)opoBCKHX n ap., 2005, 2008), ho h ot ero reorpa^naecKoro noaoKemia 
(flopoBCKHx, CTenaHOB, 2013a, 6), ce30Ha roaa (,ZI,opoBCKHx, ToanKOBa, 2004; 
.HopoBCKHx, CTenaHOB, 2009a, 2011a, 6), 4)H3noaornaecKoro cocToaHna opra- 
HH3Ma xo3anHa (/JopoBCKnx h ap., 2006), ero B03paera (,D,opobckhx, CTena¬ 
HOB, 2007, 2008), nopon n ot ero nonoBoi! npHHaaae>KHOCTH (/JopOBCKnx, 
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2014), Apyrnx <j)aKTopoB. Ha 3to oOpaipan BHHMaHHe h nyraneB (1999, 2000, 
2002 ). 

PaHee noKa3aHO, hto aim oiichkh cocToaHna cooOmecTB HHAeicc IileHHOHa 
h Apyrne hhackcbi pa3Hoo6pa3iia Mano npHroAHbi (Bopo6eHHHK h Ap., 1994). 
Oaho h to >Ke hx iiianem-ie MoaceT naojifo^aTbca npn pa3JiHHHbix, nopoii npa- 
MO npOTHBOnOJIOIKHblX COCTOSHHSX THApo6HOUeH03a, a «3AOpOBOH» 3KOCHCTe- 
Me Moryr cooTBeTCTBOBaTb pa3JiHHHbie ypoBHH BHflOBoro pa3Hoo6pa3Ha (Eyn- 
raKOB, 2002). 

B to ace BpeMa ycTaHOBJieHO (/(opobckhx, 2002, 2005; ,Z)opoBCKHx h Ap-, 
2007; ^opoBCKHx, CTenaHOB, 2011b), hto KOMnoHeHTHbie cooOipecTBa napa3H- 
tob pa3Hbix bhaob npecHOBOAHbix pbi6 o6pa30BaHbi no e^HHOMy npnHunny, a 
HMeHHO nyTeM comacoRainia OTHOineHHH OnoMacc cJiopMHpyiomHX nx bhaob. 
Ha B03AencTBHe larpaniafouinx BemecTB coo6inecTBO pearnpyeT nepecTpoil- 
koh CBoeil CTpyKTypbi, yMeHbinaa cornacoBaHHOCTb OTiiomeiinn OnoMacc 
bhaob. Ha HanajibHbix 3Tanax HapymeHHa rHApo6nopeH03a b KOMnoHeHTHOM 
cooOmecTBe napa3HTOB pbi6 noaBjiaiOTca bhabi, tohkh ycnoBHbix OnoMacc 
KOTOpbix He JioacaTca Ha cooTBeTCTByiomne OTpe3KH npaMOH jihhhh. npn 3Ha- 
HHTejibHoil AerpanaunH rHApoSHoiiemm Ha6nioAaeTca yMeHbmeHne nncjia 
rpynn napa3HTOB h b nepBoil H3 hhx HapymaeTca npaBHjibHOCTb b pacnonoace- 
hhh ToneK ycAOBHbix OHOMacc bhaob, bxoa»iahx b 3Ty rpynny, nacTO MenaeT- 
ca BHA-AOMHuaHT, HHorAa hx cTaHOBHTca 2, no HHCJieHHocTH h SnoMacce (flo- 
Pobckhx, 2002; ,H,opobckhx, rojiHKOBa, 2004; ,ZJopobckhx h AP-, 2005, 2008). 

Jinn nonyneHHfl AOCTOBepHoil KapTHHbi cocToaiina rHApo6noueH03a hjih 
nonynapHH xo3amia c6op MaTepnana peKOMeHAOBaHO npoBOAHTb b nepHOA 
c(|)opMHpOBaHHoro cocToaiiHa cooSmecTBa. TaKoe cooOnjecTBO xapaKTepH3y- 
eTca MaKCHMaAbHbiM bhaobbim pa3HOo6pa3neM. Bhabi b hcm npeACTaBAeHbi 
3peABIMH OCoOaMH H AHHHHOHHBIMH CTaAHAMH napa3HTOB, HCnOAb3yiOIIIHX 
pbi6y KaK npoMOKyTOHiioro xo3SHHa. Oho OTAHnaeTca najiHHHeM b CTpyKType, 
BBiACAeHHOH no cooTHomeHHK) ycjiOBHbix OnoMacc cocTaBjiaiomHx ero bhaob, 
3 rpynn napa3HTOB. BeJiHHHiia cyMMbi ouih6ok ypaBneriHH perpeccHH, onncbi- 
BaiomHx pacnojioaceHne tohck OnoMacc 3thx bhaob, Menee 0.250 (.ZJopoBCKHx, 
2002; /)opobckhx, TojiHROBa, 2004). C yBepeHHOCTbio ouemiBaTb cocToaHHe 
cpeAbi hjih nonyjiHU,HH xo3HHHa mo>kho TOJibKO no cooOniecTBaM napa3HTOB 
B3pocnbix pw6 npHMepHo OAHoro B03pacTa, pa3Mepa, <J)H3HOJiorHnecKoro co- 
CTOHHHH, OTJIOBJieHHBIX eAHHOBpeMCHHO (.ZJopOBCKHX, 2002; ,ZI,OpOBCKHX, CTe¬ 
naHOB, 20096). 

HTax, peatcuna napa3HTO(jiayHbi h napa3HTapHbix coo6mecTB Ha 3arpH3He- 
Hne BOAOTOKa HetjiTbio, a Taicace Obitobbimh ctok3mh, CMbiBaMH yAoSpeHHH c 
cejibCK0X03HHCTBeHHBix nojieil h AanHBix ynacTKOB, npn nonaAaHini b Hero boa 
C IKHBOTHOBOAHeCKHX (jiepM (^OpOBCKHX H AP-, 2005, 2008) OAIIHaKOBa II HO- 
cht HecneiiHtjiHHecKHH xapaKTep, OTJiHnaacb cTeneHbio CBoeil BbipaaceHHOCTH 
B 3aBHCHMOCTH OT CHJIBI (KOHU,eHTpaU,HH) H npOAOJiaCHTejlbHOCTH B03AeHCTBlia 
cooTBeTCTByiomero 3arpa3HHTeJia. 

npHBeAeHHbie h onySnnKOBaniibie AaHHbie no3BOJiaioT 3aKjno L iHTb, hto bbi- 
coKne KOHu,eHTpau,HH 3arpH3HHK)uiHx BeniecTB AOHCTByiOT pa3pyuiaiome Ha 
npnpoAHbie chctcmbi h b to ate BpeMa HHHpnHpyioT npopeccbi caMoopraHH3a- 
u,hh, BeAymne k H3MeHeHHio CTpyKTypbi coo6mecTBa. C npeKpameHiieM no- 
CTynjieHHH b boaocm Aa>Ke nacTH 3thx jarpaniHTejieH h iickotopbim BoecTa- 
HOBjieHHeM KanecTBa cpeAti coo6mecTBo BoccTaHaBjiiiBaeT cboio CTpyicrypy 
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(,Z],opOBCKi'ix h AP-, 2005, 2008). ^eHCTBHTenbHO, cnycTa 10 neT nocne aBapHH- 
Horo pasjiiiBa nec|jTii CTpyKTypa aohhbix cooSmecTB p. Kojibbi npH6nH3H.nacb k 
ecTecTBeHHoii (JlocKyTOBa, 2008; CooSmecTBa 2011). IloKa3aTejiH pa3BH- 
thb oeiiToca cTanii 6 jih3kh k TaxoBbiM, 3aperHCTpHpOBaHHbiM eme ao pasBHTHH 
b peniOHe HetfjTeAoGbiBaiomeH npOMbmineHHOCTH (IIonoBa, 1962). 

PesyubTaTbi pa6oTbi b hcjiom noATBepAHJiH BbiaBJieHHbie paHee 3aKOHOMcp- 
hocth jinn napa3iiTO(|)ayHbi pbi6 b 30Hax aehctbhh otxoaob pa3Hbix oTpacnen 
iiapoAiioro xo3ancTBa. rioKa3aHa h OAHoranHOCTb peaKUHH KOMnoHeHTHbix co- 
oomecTB napa3HTOB rojibana Ha B03A£HCTBne ninpOKoro Kpyra 3arpa3HHTejieS. 
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PARASITE FAUNA AND STRUCTURE OF PARASITE COMPONENT 
COMMUNITIES IN THE MINNOW PHOXINUS PHOXINUS (LINNAEUS, 1758) 
IN AN OIL POLLUTED WATERSTREAM 

G. N. Dorovskikh, V. G. Stepanov 


Key words : fish, minnow, parasites, parasite fauna, component communities, Phoxinus 
phoxinus. 


SUMMARY 

In June 1992 and July 1996, 238 minnow specimens of the 2+—3+ age were collected 
from 5 parts of the Kolva River and studied using the standard technique of the general pa¬ 
rasitological dissection. Comparative analysis of parasite fauna and the structure of com¬ 
ponent parasite communities in the minnow from ecologically safe and variably polluted 
parts of the river was performed. The analysis had demonstrated that the increase in the 
water pollution by domestic wastewater, washings of fertilizers from agricultural fields 
and private country houses, cattle farm drains (Dorovskikh et al., 2005, 2008), and oil re¬ 
sults in the change of dominant parasite species of the minnow, alteration of the sum of 
errors in the regression equation characterizing the spread of biomass values of the species 
forming the parasite community, changes in the «graphic» structure of the community, and 
alteration of the index D E '. 

It is proved, that the high concentration of nutrients has a destructive effect on natural 
systems, and, at the same time, causes the process of self-organizing, leading to the altera¬ 
tion of the community structure. As soon as even a small part of nutrients is stopped to co¬ 
me into the reservoir, and the quality of environment is restored, the community restores 
its structure. 
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